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To Prevent Untimely Burial. 

Messrs. Grah Brothers of Toledo, Ohio, 
have designed (Mr. Emil Grah being the ori- 
ginator) an electric system for preventing 
interment of persons in cases of suspended 
animation. A battery is located in the resi- 
dence of the superintendent of the cemetery, 
and alarm bells are affixed to the wall of his 
sleeping apartment, close to his bed. The 
wires connecting the bells with the receiving 
vault are in the form of a cable encased in 
lead, and are laid through heavy pipes un- 
derground, thus making it impossible for 
the connection to be cut by any person in. 
tending to enter the vault and steal a body, 
and if it should be cut the very act of so 
doing would give the alarm. There are four 
sets of wires. Two of them extend from the 
battery to the alarm apparatus and thence to 
the vault, running along the ceilings of the 
two corridors, one wire on each side, and 
connected by electrical conductors, which 
hang from along center-piece in the vault 
ceiling. These latter conductors are all pro- 
vided at the lower ends with insulated rings, 
shaped like finger rings, and which, when 
doubt exists as to death, are placed upon ad- 
joining tingers on the hand of the body in 
the coffin, and in case of the slightest move- 
ment of the fingers, an electric circuit 1s 
thereby formed, and the alarm bell in the 
bed-room of the superintendent rings vio- 
lently and continuously. There is an indica- 
tor for each corridor of the vault, so that the 
superintendent is enabled to tell instantly the 
location of the coffin from which the alarm 
proceeds. 





> 
The Baxter Motor. 

The cut presented is of the Baxter electric 
motor, which attracted so much attention at 
the meeting of the National Electric Light 
Association at Detroit, in August last. 

Iv this motor the difficulties which have 
heretofore been apparently insurmountable 
when intended to run on a constant current 
(arc-light) circuit have been, the inventor 
states, entirely overcome. Thereis no spark- 
ing at the commutator, and consequently the 
regulation of speed is effected by rotating the 
brushes. Thus the cumbersome and expen- 
sive resistance-boxes, heretofore used, are 
done away with, and a much higherefficiency 
obtained, as the loss of electrical energy due 
to such devices are avoided. 

The smallest size motor which is made to 
run sewing-machines and other light machin- 
ery, 18 so constructed that it wil] run for 
months without attention of any kind. The 
bearings are self-lubricating, and will take 
care of themselves for at least three months. 
The brushes require no oiling, and will last 
three or four months without being replaced. 

The commutators, which are made by a 
process used only in the Baxter motor, will 
last as long as the body of the machine. 

It is apparent, therefore, that users of this 
motor will only be compelled to see that the 
brushes are replaced and the bearings oiled 
about four times in one year. 

In these small motors the speed is altered 
at will by foot pressure or hand, thus render- 
ing them a perfect sewing-machine motor, as 
the operator is enabled to run the sewing- 
machine from 15 revolutions per minute up 
to its highest speed, and there is not that 


| 
| danger which always is present when resist- 


ance-boxes are used to change speed—that is, 
the breaking of circuit in the resistance— 
throwing the whole of the current through 
the motor, and in all probability destroying 
ft. 

The Baxter Electric Manufacturing and 
Motor Company, whose headquarters are at 
Baltimore,are manufacturing motors of larger 
sizes than the one just described, which are 
provided with automatic governors, and it is 
stated that the regulation of the speed is so 
perfect that the variation with the load on or 
off is less than 2 per cent. 

In point of efficiency these motors stand 
very high, the inventor informing us that the 
smallest gives an efliciency of over 70 per 
cent., and the larger ones as high as 90. As 
may be seen from the cut, the machine is 
both handsome and compact. 


— 


there is no sparking at the commutator 
brushes. 


very far below the saturation. 
There are but two layers of wire on the ar- 


the electrical action is very perfect. 


Johns Hopkins University, to determine just 
what the motor will do, and when this data 
is available we will give an extended descrip- 
tion of it. 


——-+pe ——— 


An Electric Railway on Long Island, 

It is understood that the question of the es- 
tablishmenut of an electric motor railway, to 
connect Cedar Hurst, the Isle of Wight and 
Far Rockaway, the terminus at the latter 
point to be somewhere near the Long Island 
Ruilroad station, is being discussed. Negoti- 
ations are at present in progress for the right 
of way. 








The armature is of the cylindrical type, with | 
a continuous winding of the circuit wire | those of Frohlich,+ whose results give a value 
peculiar to this motor and it is owing in | 
; great measure to this mode of winding that 


| Lang,$ 

The field magnets are very heavy, and the | 
point te which they become magnetized is| of the arc from the whistling to the silent 
| stage, as the carbons are separated, there is 
}a sudden rise in the difference of potential 
mature, but the counter electromotive force | 
set up is so great, that this small amount of | 
wire is sufficient, which would indicate that | 
| conductive resistance would diminish 

The Baxter Company are extending their | 
works to triple their present capacity, and are | minished. 
having elaborate and exhaustive tests made | 
under the supervision of the Faculty of the | 








The Inverse Electromotive Force of the 
Voliaic Are, 





By CHarLes R. Cross AND WILLIAM 
SHEPARD, BEFORE THE ACADEMY 
ARTS AND SCIANCES. 


OF 





The fact that the total or equivalent re- 
sistance of a voltaic arc consists of two 


| 


E. | 


paris, the one constant for the same current, 


the other variable in proportion to the length 


of the arc, was first made known by Edlund | 


in 1867 and 1868.* This total resistance 7) 


is evidently represented by the equation 
r =a- Dl, and if the constant @ be multi- 
plied by the current C employed, the inverse 
electromotive force is found. 

Later researches have shown conclusively, 
with the silent arc, throughout a great range 
of length and of current strength, that this 
product a Cis approximately constant. 





Tue Baxter Moror. 


The most recent results on this subject are 


of 39 volts for the quantity aC; of Peu- 
kert,t who finds a mean value of 35 volts for 
currents of 10 amperes and over; and Von 
who assigns a valuc of 39 volts. 

It has long been known that on the passage 


between them. At the same time, the are 
becomes much brighter and hotter, from 
which we should naturally infer that the 
The 
current, however, is at the same time di- 

These facts might lead one to infer the 
probability of there being a sudden rise in 
the inverse electromotive force of the arc at 
the point when whistling ceases. So far as 
we are aware, this matter had not been 
studied previous to the observations which we 
have to present. 

The quantity a C was originally supposed 
by Edlund to be of the nature of an oppos- 


* Poggendorff’s Annalen, 1867, vol. cxxxi. p. 586; 
1868, vol. cxxxiv. p. 250. 

t Elektrotechnische Zeitschrift, 1883, vol. iv. p. 
150. 

+ Zeitschrift fur Elektrotechnik, 1885, vol. iii. p. 
111. 
. § Centralblatt fur Elektrotechnik, 1885, vol. vii. 
pp. 315, 446. 





ing electromotive force. It is true that this 
view has not been accepted without question, 
and that the real cause of the phenomena 
under consideration is still somewhat uncer- 
tain; but we shall, nevertheless, in this 
paper, for convenience of description, refer 
to this quantity a C as the inverse electro- 
motive force of the are. 

The object of the experiments described in 
the present paper was to review the results 
of earlier observers on the quiet arc, to ex- 
tend the observations to the whistling arc, 
and to observe the effect on the inverse elec- 
tromotive force of the arc caused by varia- 
tions in the position and temperature of the 
electrodes, by the presence of volatilized 
substances in the arc, and by variations in 
the density of the air in which the arc is 
formed. 

A lamp was constructed for the purpose, 
whose upper carbon was movable in a verti- 
val direction by a micrometer screw, having 
a pitch of jy of aninch. Wires ran from 
brass collars surrounding the carbons, and 
as near as possible to their extremities, to a 
voltmeter, which gave the difference of 
potential beiween the carbons. The current 
of electricity was usually furnished by a 
Brush dynamo machine. It was measured 
in some cases by means of a carefully and 
frequently calibrated Ayrton and Perry per- 
manent magnet ammeter, and in others by a 
Paterson and Cooper electromagnet ammeter, 
also calivrated by comparison with standard 
instruments. A similarly calibrated Ayrton 
& Perry permanent magnet voltmeter was 
employed for the potential measuremenis. 
Reversals of readings were obtained by a 
mercury commutator so arranged as to re- 
verse both the current aud potential instru- 
ments simultaneously. The quotient of the 
difference of potential between the carbons 
divided by the current gave the equivalent 
resistance of the arc. Cure was taken that 
the arc should be formed so as to pass 
between those points of the carbons which 
were closest together, which was secured by 
tiling them flat. The separation between the 
points as measured by the micrometer, there- 
fore, gave the length of the arc. It was of 
course necessary to make the measurements 
with a sufficient degree of quickness, so that 
no sensible burning away sbould occur be- 
fore they were finished. No difficulty was 
found in doing this, as it took a number of 
seconds for the filed carbons to shorten by 
any material amount. Before each set of 
measurements the carbons after filing were 
screwed into contact, the reading of the 
micrometer taken, and the carbons were 
then separated by the desired amount. It 
was found, however, that the expansion of the 
carbons by heat was a noticeable quantity, and 
hence, except with very long arcs, the urc was 
allowed to form, and then the carbons were 
quickly screwed into contact and again 
separated by the desired amount. For arcs 
so long that this was not practicable, the ex- 
pansion was estimated and allowed for. 
The change of reading from this cause ap- 
peared to vary from ys, to } of a revolution 
of the micrometer screw ; that is, from x}, 
to ;}, of aninch. In order to avoid undue 
disturbance of the dynamo during the 
measurements, the dynamo circuit was never 
broken, but by means of a suitable key the 
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current was thrown into a wire resistance 
approximately equivalent to the arc resist- 
ance before the arc was broken. The cur- 
rent forming the arc was regulated by means 
of suitable resistance coils interposed in the 
circuit. 

In most of the measurements Boulton car- 
bons were used. Ten successive measure- 
ments with reversals were usually made in 
each series, keeping the current and clectro- 
motive force as nearly constant as possible, 
and taking the mean value as the result of 
one set of measurements for the length of 
are used. Thetwo following tables, taken at 
random, are given in full, to indicate the 
degree of variation observed. One of the 
tables shows results with a silent arc, one 
with a whistling arc. The column headed 
A contains the scale readings of the ammeter; 
that headed V, those of the voltmeter. The 
mean of each of these is taken, and the cur- 
rent and electromotive force desired are then 
found by multiplication of the mean by the 
proper instrumental constants, which with 
the tables given, are 1.00 for the ammeter 
and 2.12 for the voltmeter. 


TABLE I.—Siment Arc, 
Length of Arc = ,; 1n. 











A. Ws 
53 21.2 
5.3 21.5 
4.9 22.2 
51 21.0 
5.1 21.7 
5.1 21.2 
48 22.7 
5.0 21.2 
4.9 22.0 
48 2.2 
5.1 22.2 
5.2 21.8 
5.1 22.2 
5.1 22.2 
5.1 23.0 
5.2 22.8 
48 23.8 
4.9 | 23.7 
4.8 | 24.2 
4.5 245 
Mean, 5.0 | 22.37 

C = 500 amperes. 
E = 47.42 voits. 
R= 9.48 ohms. 


TABLE IJ.—Wuistiine Arc. 


Length of Arc = ,% in. 





A. V. 

10.0 
18.2 
18.2 
18.2 
18.2 


org n 


nau 


cr 


' ROUGH 
SSSHCOH WH DHOOM WDWHH WW 
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19.0 


18. 67 


Mean, 5.05 





C= 5.05 amperes. 
E = 39.59 volts. 
R= 7.84 ohms. 





Owing to the great variability of the arc, 
it is of course impossible to avoid having a 
considerable average deviation with a series 
of successive measurements of current and 
electromotive force; but, as will be seen, in 
spite of the necessarily large limits of varia- 
tion, consistent results are nevertheless ob- 
tainable. 

About 1200 measurements were taken, 
embracing 60 series of 10 readings with re- 
versals, using lengths of arc of from ;}$, 
in. to} in., and currents varying from 3 to 10 
amperes. Ordinarily we made a series of 
measurements with increasing lengths of arc, 


keeping the current as nearly constant as 
possible by means of resistance coils. The 
variations in the current were rarely more 
than a few hundredths of an ampere, and as 
the current was measured simultaneously 
with the electromotive force, these small 
changes did no harm. The equivalent re- 
sistance for each length of arc, with the 
various strengths of current, was obtained 
from the data given by the measurements. 
The following tables show the results 
reached. The first column gives the separa- 
tion of the carbons, which is the length of 
the arc, the unit being #, of an inch; the 
second column gives the equivalent resist- 
ance in ohms, which is the electromotive 
force between the carbons divided by the 
corresponding value of the current; the 
third column states whether the arc was a 
silent (S.) or whistling (W.) one. The value 
of the current given over each table is the 
mean of the values found in the various 
separate measurements. 


TABLE III. 


Current = 3.27 amperes. 


'yenience of reference. 


Since the intercept gives the quantity a in 
the general equation 7 =a + bl, which quan- 
tity being multiplied by the current gives the 


'corresponding value of the inverse electro- 


motive force of the arc, it follows that for 
any particular current there is a definite 
opposing electromotive force for the whist- 
ling arc as for the silent arc, whatever its 
length, but that the former is different from 
and less than the latter. Also, there is for 
the whistling arc, as well as for the silent arc 
with any definite current, a definite value of 
b, and hence a simple proportionality be- 
tween the variable portion of the equivalent 
resistance and the length. The values of 3 
are greater with the whistling than with the 
silent arc for the same current strength. 
From the curves plotted as described, the 
linear equations of the two branches corres- 
ponding to the silent and whistling arcs 
were obtained. These are given in Tables 
VIII. and IX., and are numbered for con- 
The length, J, is ex- 


UPRIGHT ARC. 


TABLE IV. 
Current = 5.04 amperes. 


Length | 

















the separations of the carbons as abscisse 
and the corresponding resistances as ordinates. 
These curves were in all cases found to be 
composed of two straight lines, the intersec- 
tion of which corresponds approximately to | 
the poiat at which the arc, as it is gradually 
lengthened, passes from a whistling to a/| 
silent one. The curve for the whistling arc | 
is the steepest. Heace, for the curve cor- 
responding to each strength of current there 
are two different intercepts and two different 
angles made with the axis of absciss, ac- | 
cording as the are is whistling or silent. | 


* These results were given by Carre Carbons. 





ence to the equations given in Peukert’s 
paper, already cited, it will be seen that they 
also indicate the probability of such a change. 

When the arc becomes very long there is 
an apparent tendency to an abnormally small 
value of the equivalent resistance. This was 
observed in the values of the resistance when 
the arc was }4 inch long, with a current of 7 
amperes, and when the arc was }§ inch long 
with a current of 8 amperes’ It was also 
noticed with very long arcs in which metal- 
lic salts were volatilized. 

Table IX. also shows us an additional 
fact. Not only is the inverse electromotive 
force of the silent arc the same for any given 
current, irrespective of the length of the arc 
(within the the limits of whistling) but it 
also has, like that of the silent arc, an ap- 
proximately definite value for all currents. 
The mean of the results with the silent arc 
given in. the table is about 15 volts. There 
is, also, notwithstanding some anomalous 
results, the same manifest diminution with 
increase of current that we observe with the 
silent arc. It will further be noticed, that 
the constant 4 diminishes as the current in- 
creases, but that its value is several times as 
great for the whistling as for the silent arc. 

For both the silent and whistling arcs, the 






































| P : re 
——— | Resistance. Character. Of Arc, | Resistance. Character. conductive resistance, 5l, diminishes as the 
le! jhe current is increased, at first rapidly, after- 
0.25 | 5.51-5.93 Ww. 5.67 | W.(slightly.) sae-cendasenshesttte a , 
0.50 AL “e 2 8.14 Ss. ; The equations verify previous observa- 
0.50 6.96* “ 3 9.51 “ tions, in that the passage from higher to 
1.00 9.50 eh ae 4 10.02 as lower inverse electromotive force is a sudden 
1.00 9.86 W.(slightly.) 4 | ge x one. It takes place with a greater separa- 
7 11.60 ‘ tion of the carbons, and less equivalent re- 
—- sistance, as the current is stronger, a result 
agreeing with that reached by White from 
TABLE V TABLE VI . 
een ee ree direct measurements, The following figures 
Current = 7 amperes. Current = 7.94 amperes, (Table X,) taken from the curves as plotted, 
illustrate this. The first column gives the 
_—_- Resistance. Character. a Resistance. Character. approximate current, the second the equiva- 
= - lent resistance, the third the separation of 
oe - a é A le _ the carbons at which the change would take 
yo re W. pe eo W. place, which last is, of course, the abscissa 
1.00 | 3.60 rr 200 4.58 W. (slightly.) of the point of intersection of the two 
1.00 | 8.55 3,00 5.60 8. straight lines representing the two varieties 
2.00 | 5.28 4.00 6.04 i of are. 
2.00 5.17 **(low.) 5.00 6.32 ss 
3.00 6.28 S. 6.00 6.49 “ Tama X. 
3.00 6.41 - 7.00 6.73 - 
4.00 6.77 Ka 8.00 7.14 - ' uivalent Dist. bet 
4.00 6.72 “ | 10.00 751 “ ow | ii | “Ei 
5.00 6.97 2 12,00 8.09 
6.00 7.25 " 14.00 57 es . 
700 rs i —_ ee 5.0 9 22 54 = .075 in 
7.00 7.51 16.00 8.89 2 . i 
8.00 7 80 ss 7.0 6.46 38 aad 087 In 
9.00 8.06 “ 7.9 5.83 53 = .100 in 
12.00 8.97 ‘ 10.0 4,46 = 119 in 
12.00 8.90 ta 
14.00 9 31 8. (flaming ) P 
( salad - These values would doubtlessly vary con- 
Tase VII. TaBLe VIIJ.—Srment Arc. 
Current = 10.04 amperes. ; i ees 
= anes Current. Number. | Equation. | E.F.M.=ax C. 
Length of Are. Resistance. Character. _ . \- Ee 
ea 5.04 1 | r= 7.974 5151 40.16 
0.50 1.86 W. 7.00 2 r =5.73-+- .2611 40.11 
1.00 2.30 s 7.92 3 | r = 5.00 + .2562 89.60 
1.00 2.19 | ‘ 10.04 + r= 3.73-+ .1987 87.45 
1.00 2.34 ° } — 
2.00 2.95 S. | | Mean, 39.38 
3.00 3.94 a praicentiditemnaanell ae 
3.00 3.74 W.(low.) 
4.00 4,45 8. TaBLeE [X.—WHISTLING ARC. 
5.00 4.67 ; = eo a snail eee ics : 
pe ee ‘ Current. Number Equation. E.F M.=a x C. 
8.00 5.32 Hi - nai ee! popes, 
8.0) 5.22 a 3.27 5 | r=470+4.901 15.37 
10.00 5.66 8. (flaming. ) 5.08 6 r=8.14+ 2.531 15,79 
cn eae eee | 7.00 | 7 | r= 2.104 1.551 14.70 
From the measurements as given in the ca | ; ep Piped be 
tables, curves were next plotted on a large a | = ieee : 
scale for each mean strength of current, with | Mean, 14.98 








pressed in terms of the pitch of the micro- 
meter screw, 7. ¢., in thirty-seconds of an 
inch. The current is expressed in amperes. 
Lengths of arc up to }§ inch were observed. 

The fourth column of the table gives the 
inverse electromotive force corresponding to 
each current, as found by multiplying the 
intercept given in the equation by that cur- 
rent. It appears from tbe results, that for 
the silent arc the mean value of the inverse 
electromotive force is approximately 39 volts. 
There is, however, an evident diminution in 
this value as the current rises, and by refer- 


siderably with the nature of the carbons used 
for the electrodes. 

It was also noticed with the stronger cur- 
rents, that, on lengthening the arc, the 
whistle ceased slightly before the higher in- 
verse electromotive force was reached. This 
appcared to be somewhat influenced by the 
quality of the carbons. In all cases, how- 
ever, the line of demarkation between the 
silent and the whistling arc was very defi- 
nite. With the whistling arc, there was 
always great unsteadiness, which was very 
much diminished at the moment when the 
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arc became quiet. At the same time the 
positive carbon suddenly brightened, indi- 
cating a great rise of temperature. 

A quite interesting peculiarity was noticed 
in the curves for the whistling arcs. As will 
also be seen from the equations, the lines all 
converge approximately towards a point sit- 
uated behind the axis of ordinates, and cor- 
responding algebraically to a negative separ- 
ation of about 9 x ,), inches, the correspond- 
ing algebraic value of the resistance being 
about ; ohms. This property of the curves 
furnishes a means of finding approximately 
the equivalent resistance of any whistling 
arc, as follows. Divide the average value of 
the inverse electromotive force, 15.18 volts, 
by the strength of the current, which gives 
the intercept, a, corresponding to the current 
in question. Draw a line from the point of 
convergence as given above, through the 
upper point of the intercept, and it will be 
the curve for thiscurrent. The ordinate cor- 
responding to any abscissa gives the equiva- 
lent resistance for that length of arc. The 
curve for the smallest current used, 3.27 am- 
peres, alone shows much deviation from the 
rule. The curves for the silent arcs do not 
show any such definite point of convergence. 

It is interesting to examine Edlund’s early 
values for the inverse electromotive force in 
the light of the preceding results. His first 
values are expressed in units which are purely 
arbitrary. They show approximately, how- 
ever, the same figure fora C through a con- 
siderable range of variation in the strength 
of the current. His later results give 9.7 as 
the value of the inverse electromotive force 
with a current of 30 Bunsen elements, the 
electromotive force of a Bunsen cell being 
taken asa unit. With 50 elements its value 
rose to 15. It seems probable that the former 
result was reached with a whistling arc, and 
the Jatter was a silent one. It is difficult to 
explain the existence of certain intermediate 
values, but the method by which they were 
obtained is liable to great errors. 

If we consider Peukert’s paper, we find 
that the results from which he derives his 
value of 35 do not include any with a less 
current than 10 amperes, and but one in 
which the length of the arc is less than 2 mm., 
so that the arcs were probably all silent. The 
observations from which Frohlich constructs 
the curve giving the value of 39 are too irreg- 
ular to show any difference that might exist 
between the values of the constant for the 
silent and for the whistling arcs. Von Lang 
states that the arcs measured by him were 
carefully kept from hissing by manual ad- 
justment. 

A large number of measurements were 
made with an inverted arc, in which the pos- 
itive carbon was below and the negative one 
above. 

Currents of approximately 5, 7, and 10 am- 
peres were used, with lengths of arc up to 
gs inch. There was much unsteadiness in 
the voltmeter for arcs morethan ,'; inch long, 
there being a slow and irregular fluctuation 
of the needle between definite limits. Very 
probably this was due to irregularities in the 
air currents rising from the lower and hotter 
positive carbon. In some sets of the meas- 
urements (Series II. of tables) the extreme 
readings were taken and separative curves 
drawn for each. The following tables (XI. 
to XVIII.) give the results of the measure- 
ments. 

The curves for the inverted arc were con- 
structed, as already explained for the upright 
arc. These were found, as with the latter, 
to consist of two distinct straight lines, cor- 
responding to the silent and the whistiing 
arcs respectively. The following equations 
(Tables XVI.. XVIL.) represent the result 
obtained. Equations 10 and 12 were found 
by taking the extreme readings as described, 
the current being steady at 5.1 amperes. 
Equation 11 was obtained from another series 
of experiments, using the same strength of 
current, but taking the mean reading of the 
voltmeter at each observation. Equations 
14 and 15 were constructed from the extreme 
readings. The current varied slightly with 


these last, the average value being 9.6 amperes 
for the silent arc and 10.2 amperes for the 
whistling arc. 


The inverse electromotive 





force is given in the last column of the table. 

It will be seen from the figures in the last 
column that the fluctations of the voltmeter 
to which we have referred were, for the most 
part, due to variations in the conductive re- 
sistance of the arc, the inverse electromotive 
force being almost constant for the same cur- 
rent, notwithstanding the variations occur- 
ring in the total resistance. With the whis- 





INVERTED AR 
TABLE XI. 


Current = 5.1 amperes. 








electromotive force with the current of 7.8 
amperes and inverted arc. 

It will also be observed that the corres- 
ponding values of the conductive resistance 
(dt) and the total equivalent resistance are 
both somewhat less for the inverted arc. 
This differs from a result somewhat doubt- 
fully recorded by Niaudet. 

The points of intersection of the lines cor- 


C.—SERIES I. 
TABLE XII. 


Current = 7.3 amperes. 

















Length. Resistance. Length. Resistance. 
0.50 3.88 1 8.22 
1.00 4.91 2 4.64 
2.00 7.50 3 5.85 
3 00 9.00 4 6.49 
4.00 9.50 | 5 6.76 
5.00 9.90 6 6.91 
6 00 10.60 7 7.14 
8 7.38 
_ se 
INVERTED ARC.—SERIES II. 
TABLE XIII. TABLE XIV. 


Current = 5.1. amperes. 


Resistance. 











Current = 10.2 amperes. 























| 7 " Resistance. 
Separation. aA ee 
Minimum. Maximum. Minimum. Maximum. 
0.50 8.86 aii 3 | 3.06 3.83 
1.00 5.05 | 5.48 4 | 3.60 4.70 
2.00 6.98 8.23 
3.00 8.81 9.52 , 
4.00 9.38 10 38 PABLE XV. 
yo oa nas Current = 9.6 amperes. 
6.00 9.81 | 11.01 . = 
7.00 10.40 | 11.48 5 | 4.10 5.17 
8.00 10.40 | 12.00 6 4.18 5.27 
9.00 10.80 12.50 7 | 418 | 5.60 
TABLE XVI.—SILENT ARC. 
Current. Number. | Equation. | E. M. F. = ax ¢ 
5.1(max.) | 10 | r = 7.70 +.5401 | 39.27 ) 
5.1 11 r = 7.70 + .450 1 39.27 39.27 
5.1(min) | 12 r = 7.70 + .367 1 | 39.27 | 
7.8 18 | r = 5.60 + .2141 40.88 -. 40.88 
9.6(max.) | 14 + = 4.01 + 2301 38.50 } 36 g7 
9.6 (min. ) | 15 r = 3.92 + .0521 87.68 5 °° 
| 
| Mean, 39.41 
| 
TABLE XVII.—WHISTLING ARC. 
Current | Number. | Equation. E. M. F.=ax C. 
5.1 (max.) 16 r = 2.95 + 2.67 1 15.04 ) 
5.1 17 | r= 2.85 + 2.071 | 14.54 '. 14.71 
5.1 (min.) 18 r = 2.85 + 2.087 14.54 
7.3 | 19 | r = 1.95 + 1.32 2 14.23 - 14.23 
10.2 (max.) 20 r = 1.30 + 0.8461 13.26 } 19 06 
10.2 (min.) 21 r = 1.30 + 0.583 1 18.26 5 °""* 
| a 
| | Mean, 14.07 
= a | ee 3 ——— 
TABLE XIX. 

Current. Salt. | Number. Equation 
5.10 | Biborate of Soda. | 22 r = 1.254 .290/ 
4.94 | Sulphate of Soda. 23 r = 2.20-+ .4187 
5.10 Sulphate of Potash. 24 r= 1.77 + .2237 





TABLE XxX. 
BIBORATE OF SoDA. 


Current = 5.10 amperes. 


TABLE XXI. 
SULPHATE OF Sopa. 


Current = 4.94 amperes. 





Length. Resistance. 
1 1.53 
2 1.82 
3 2.12 
4 2.41 


Length. Resistance. 
1 2.64 
2 2.98 
3 3 438 
4 3.85 
5 4.00 





thing arc the inverse electromotive force is 
decidedly less for the same current in the 
inverted than in the upright arc, and the 
same is probably true to a less degree with 
the silent arc, though this is not so clearly 
shown in our observations, partly on account 
of an exceptionally high value for the inverse 





responding to the two varieties of the in- 
verted arc are given in the following table, 
as read from the curves. They may also, of 
course, be obtained by solution of the 
equations. 

Comparing this with the table already 
given for the upright arc, it appears that 


with the inverted arc the length at which 
the higher inverse electromotive force sets in 
is somewhat greater. The corresponding 
equivalent resistance is not greatly different 
in the two cases. 

Measurements were also made of the re- 
sistance of arcs into which certain metallic 
salts had been introduced. The salt, in 
powder, was placed on the lower (negative) 
carbon while this was quite hot, care being 
taken entirely to cover the carbon point, and 
to keep the powder from being jarred off on 
forming the arc. The reading of the volt- 
meter for a given length of arc remained 
quite constant for a short time after the arc 
was established, so that readings could 
rea‘iily be obtained. 

Observations were made with arcs con- 
taining biborate of soda, sulphate of soda, 
and sulphate of potash. The arcs employed 
were from y's to y& inch in length with the 
biborate of soda, from ,, to ,s with the 
sulphate of soda, and from yy to }§ with the 
sulphate of potash. The current was ap- 
proximately 5 amperes. The equation 
r=a-+0l still expressed the results as 
follows: (Table XIX.) 

The values of the inverse electromotive 
force were for biborate of soda 6 38 volts, 
for sulphate of soda 10.86 volts, and for sul- 
phate of potash 9.03 volis. The conductive 
resistance, as well as the inverse electromo- 
tive force, is diminished by the presence of 
the salts in the are. 
The data from which the curves giving 
the preceding equations were constructed, 
are given in the following tables. (XX, XXI 
and XXII.) 
TABLE XVIII. 


Current. Equivalent Distance between 


Resistance. Carbons. 
5.1 (max) 8.92 *3 = -069 in. 
5. 9.05 859 = .094 in. 
5.1 (min.) 8.7 *33 = -091 in. 
7.3 6.32 4&3 = .103 in. 
9.6-10.2 (max. ) 5.02 4-3 = .187 in. 
9.6-10.2 (min.) 4.16 453 = .153 in. 


TABLE XXII.—Sutpaare or Porasn. 


Current = 5.10 amperes. 


Length. Resistance. 


2.00 
2.21 
2.49 
2.71 
2.96 


—_ 


CO mm CS 3 SD Cr hm CO 0S 
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— ee 


Whatever may prove to be the real cause 
of the inverse electromotive force of the arc, 
it is clear that it is intimately connected 
with variations in the temperature of the 
carbons. Thus both the actual temperature 
and the difference of temperature between 
the carbons is greater with the silent than 
with the whistling arc; and at the same time 
the inverse electromotive force of the former 
is the higher. Again, the temperature of 
the carbons is apparently lowered when metal- 
lic salts are introduced into the arc, and the 
inverse electromotive force falls at the same 
time. Edlund found that by heating the 
negative carbon by a.blast-lamp, the inverse 
electromotive force was raised; but this 
was not the case when the flame of the 
lamp was directed against the positive car- 
bon, and in fact there then seemed to bea 
fall. It seems very probable that this last 
result came from the fact that the positive 
carbon was so much hotter than the flame 
that the effect of the latter was on the whole 
to cool the arc. We endeavored to increase 
the temperature of the positive carbon in a 
different manner, by surrounding it with a 
deep cup-shaped shield of fire-clay, which 
projected over the end of the carbon, so as 
to envelop the arc, thus preventing radiation. 
At the same time a broad, flat, horizontal 





(Concluded on page 8.) 
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It will not be many days before the long 
distance telephone lines between New York 
and Philadelphia will be connected with the 
exchange in the latter city, and ready to 
furnish service to regular patrons and the 
general public. The New York office is at 
140 Fulton street; in Philadelphia, at 55 
South Third street. 





The most complete telephone system in the 
United States will, in all probability, be the 
system of which Captain Geo. N. Stone, of 
Cincinnati, is the controlling genius. Mul- 
tiple switchboards of the latest and most im- 
proved pattern are being put in, and hard 
drawn copper wire used for lines to each 
telephone—an expense in improvements ag- 
gregating nearly $100,000 having been de- 
cided upon. No city has a better reputation 
for reliable telephone service than Cincin- 
nati; and the changes now in progress will 
undoubtedly give that city an ideal system, 
combining rapidity, reliability and—what is 
always most valuable—local and suburban 
communication almost universal. 


A dividend of $1 per share has again been 
declared by the Missouri & Kansas Telephone 
Company. 





The Knights of Labor, at their Richmond 
mecting, advocated the purchase of the tele- 
graph system of the country by the Govern- 
ment, 








The change in telephone rates in 
Rochester, N. Y., from an anoual rental to 
the toll system, is meeting with considerable 
opposition. Naturally, those who have been 
getiing about $1,000 worth of service out of 
the old system each year would prefer to 
continue to get it a! about one-tenth of that 
sum. 





A monthly journal published by the well- 
known printing house of J. W. Pratt & Scn 
is named The Restaurateur, and is edited by 
Mr. C. W. Pratt. The first number (Octo- 
ber) is an attractive one, well filled with 
interesting matter for the lunch room, res- 
taurant and café. A strong stuff of enter- 
taining writers in this particular line is 
announced, and the publishers evidently in 
tend to provide a high-toned, instructive 
journal for the benefit of a class that hereto- 
fore has had no representation in the literary 
field. 





The light from an electric lamp tower at 
Davenport, Iowa, falls full upon a flower 
garden about 160 feet away, and during the 
past summer the owner has observed that 
lilies which have usually bloomed only in 
the day have opened in the night, and that 
morning glories have unclosed their blossoms 
as soon as the electric light fell on them. 
sir Wm. Siemens conducted a series of ex- 
periments for a year and a half, and found 
that plants bloomed and that vegetation 
Was as active, or nearly so, as under the 
influence of sunlight. It has frequently 
been observed that trees were most exuber- 
ant in their foliage on the side nearest the 
electric light. 

a 

The natives of the lower Congo now have 
a chance to make what they can of the 
mysterious viriues of the electric telegraph. 
Europe has this month been connected by ca- 
ble with the mouth of the Congo. Two cable 
steamers have prolonged the line which 
reaches from Cadiz to Senegal, connecting it 
with a number of ports, including Sierra Le- 
one, Lagos and Gaboon. The line will now 
be extended to Loanda and the Cape, thus 
completely encircling the coasts of Africa 
with telegraph cables. A Congo tribe, 
amazed by the tireless energy of the stern 
wheel of a little steamer, recently deter- 
mined, says the New York Sun, to find out 
what made the wheel go around. After 
much study and reflection, they decided that 
the motive power was furnished by a man 
who was possessed of a devil, and was con- 
fined for safe keeping in the boiler. They 
will probably lose no time now in grappling 
with the telegraph problem, and will settle 
it completely to their own satisfaction. 





The gas interest is conservative. Even 
when improved methods of manufacture 
have been thoroughly tried and tested they 
fail of general introduction. Opportunities 
for profitable expansion of their business by 
adding eleciric light plants have been 
neglected till recently. There isconsiderable 
activity at present among the gas fraternity 
in this direction. It seems strange that the 
improvements in methods of lighting and 
extinguishing gas should have not received 
the attention they deserve. Electric gas 
lighting as now successfully operated is so 
convenient that any one who has become 
accustomed to the use of the apparatus is 
very unwiling to change to kerosene. In 
many parts of the country the gas companies 
sell gas stoves at cost and make an effort to 
show their customers new uses for their gas. 
It would seem reasonable that their con- 
sumers could be increased if the advantages 
and convenience of electric gas lighting 
were fully known. There are many towns 


sess a single house fitted with these new im- 
provements. 





of 10,000 inhabitants or less that do not pos- | 


LIGHTING THE STATUE. 


The determination of the military authori- 
ties having the matter in charge, to light up 
the Statue of Liberty with the electrical light, 
and not the harbor, has brought out no 
little adverse comment. A careful examina- 
tion, however, will serve to show that the 
decision was a reasonable and proper one. 
We have immediately before us the ex- 
perience with the great electric light_at Hell 
Gate, which was so fierce that it almost 
blinded the pilots bringing vessels through 
that entrance to the port, and such a nuisance 
did it become for this reason that a general 
protest was sent to the general government 
against its continuance, and in compliance 
with this it will soon be removed altogether, 
and an ordinary lamp substituted. Thesame, 
and perhaps even a more serious trouble 
would result from topping the Liberty Statue 
witly the great electrical lights first suggested. 

With this fierce glare shining in his eyes, 
the pilot would, under some conditions of 
weather, find it impossible to !ocate the 
range lights by which alone he is enabled to 
steer a ship through the tortuous channel 
ways that mark the entrance to the harbor 
avd bay. The electric light has been shown 
to be preferable to all others in the light- 
house, and the authorities at Trinity House, 
which has charge of the English Coast 
lighting, are now adopting it. But placed 
where no light is needed, as, for instance, 
on Bedlow’s Island, it is of more harm 
than good. 

Besides, in the present case, where effect is 
wanted, there is reason to believe the pur- 
pose will be better served by lighting up 
the statue than the surrounding waters. 





In place of the nitric acid in the porous 
cup of a Grove or Bunsen batterv an excelleut 
mixture is of a saturated solution of ferric 
chloride to which four per cent. of nitric 
acid has been added. The liquid may be 
made as good as new by boiling with a little 
nitric acid. 

————————EEEEE 

In cool weather in place of the colored 
glass used for viewing are and incandescent 
lamps there can be used as a substitute a 
piece of ordinary window glass covered with 
condensed moisture from the breath. The 
exact form of the incandescent portion is 
clearly seen. 





Mr. John I. Sabin, of San Francisco, vice- 
president and general manager of the Sunset 
lelephone Company, is investigating the tel- 
ephone business in Eastern cities and visiting 
with his numerous telephonic friends. Mr. 
Sabin is one of the most successful gentle 
men in the business, and thoroughly con- 
vinced of the great future of the telephone. 
He was warmly welcomed by the Electric 
Club, of which he is an honored member. 





The construction of an elegant new build- 
ing on Cortlandt street by the Metropolitan 
felephone Company of this city, will cause 
several changes in the telephone business of 
this city. We understand that all the ex- 
changes below Canal street will be consoli- 
dated into one mammoth exchange in the new 
building, comprising a list of about 3500 sub- 
scribers at the outset. The multiple board 
will be constructed ,by the Western Electric 
Company, with a capacity of 12,000 the 
working capacity being 5,000. This will be 
the largest exchange in the world, and will 
undoubtedly be tue most perfcct, as every ad- 
vantage will be taken of the recent improve- 
ments in electrical apparatus. The new 
building, it is expected, will be ready for oc- 
cupancy February 1st, 1887. 








To fuse the ends of large wires by the 
method described by Prof. Thompson, cur- 
rents many times as large as any incandes- 
cent lamp would have to carry must be used. 
To diminish ithe number of suldered joints is 
much desired, and this new method is entirely 
satisfactory. The operation of welding by 
means of an arc formed between the ends of 
the two wires would result in uneven joints ; 
for the metal when fused would flow, while 
in tbe method described by Prof. Thomp- 





/son the parts to be welded are in intimate 
| contact before the current is turned on. 


CHICAGO ELECTRICAL NEWS. 


It has been repeatedly proved by actual 
experiment, that an iron truss in the earlier 
| stages of mason’s apprentice is rather a 
hindrance than a help to the owner, and now 
it seems that in navigation this ‘{great com- 
fort to busted humanity,” as a street corner 
physician once designated it, is equally out 
of place. Will it come to be a question for 
future generations what shall we do for—— 
support ? 





The new steamer Orizaba is fitted with Sir 
William Thomson’s compasses. One of her 
officers couldn’t get the same deflections the 
others would read. This difference engen- 
dered words—words led to an examination— 
and the steward or some other fellow found 
a truss. The officer had to ‘‘ make other 
arrangements,” when the compasses returned 
to their stations, and were once more in the 
active performance of their duties. 





Speaking of compass errors through the 
iron in one’s blood affecting the needle— 
isn’t that homeopathy Hahnemannized ? 
When iron machinery, anchors, capstans, 
dead eyes, smoke stacks, bolts, nails—the 
Lord only knows what, of iron, abound in 
every direction from the binnacle. Why, 
even the screws in the binnacle itself con- 
tain more iron—many times more than all 
the tonic the stout passenger on the Cygnet 
would take during several times as ‘‘ many 
weeks” of “the wild delights of an iron 
tonic.” What the deuce were the captain’s 
pocket knife and keys doing all this time, or 
the iron suspender buttons that held his 
body and soul together ? 

The fact is, somebody has blundered in 
accepting a penny-a-liner’s yarn for a scien- 
tific fact. 

The story brings up an incident in hunting 
faulty insulation on an electric light line. 
The wire which was being tested was known 
to be clear, but the best test it would show 
was 600,000 ohms. It was discovered that 
a line man was holding up the wire with a 
very dirty piar of hands. When he let go 
the insulation passed the required limit. 
‘No wonder, ‘‘ said the foreman; ‘‘ if Jim’s 
feet are no cleaner than his hands, he’d 
ground two lines, easy.” 





That variations of the magnetic needle, 
for which there was no apparent cause, have 
repeatedly caused maritime disasters is too 
true. The prevention of such variations was 
for years the constant study of a gentleman 
in Western New York, who finally invented 
a ‘po variation” compass, by which the 
true geographical meridian could always be 
known. <A compass of this form was fora 
considerable time in use on Lake Erie, and 
never failed of showing the true meridian, 
under all circumstances, even upon an iron 
vessel, or when surrounded by masses of 
iron. 

The inventor kept his own secret as to the 
means of producing these results, but that 
his compass did what was claimed for it was 
abundantly proven. Being, as he believed, 
ill-used by the Navy department, he angrily 
vowed never to reveal the secret, and he 
kept his vow. 





In a recent number of the Review, men- 
tion was made of a new method of talking by 
telephone where the vibrations were commun- 
icated by the muscles outside, instead of inside 
the throat. It would seem that thishas een 
looked upon as a new invention, when in 
fact, there are parties in Chicago who played 
with the hand telephone in that way before 
the carbon transmitter was invented ; before 
Chicago had an exchange. If the inventor de- 
sires to extend his patent he should cover its 
application to the breast also. It will talk— 
at least it used to, about nine years ago— 
about as well there as on the neck. 





‘* American Electric Manufacturing Com- 
pany, 117, 119 Lake street, telephone number 
5,348, give us a call,” is Mr. J. H. Reid’s 
address, where he is mapager of the Mather 
Electric Company. The M. E. C., which is 

not to be understood as Methodist Episcopal 
Church, by the way, is in the field for busi- 
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ness, and will very soon have an incandes- 
cent exhibit at the above locality, where Mr. 
Reid is just now jamming his fingers and 
blistering his hands, pulling up the wire for 
such an installation. 








Jackson, Michigan, after monkeying with | 
the buzz siw in the matter of fires and fire | 
alarms forever, has at last come to a sense of | 
her condition, and adopted the Gamewell | 
Fire Alarm Telegraph System. Mr. E. B. 
Chandler, the company’s general agent here, | 
bas just put the apparatus to work there, 
and the Jackson people are as pleased asa 
litle girl with a wax doll that can shut its 
eyes. The city has the Holley system of | 
water works, and as a consequence no steam- 
ers is needed ; but the fire houses are two of 
the best ‘n the State. One of these has a 
chemical engine and hose carriage, while the 
other shelters a chemical bose and hook and 
ladder apparatus. The alarm system con- 
sists of 15 boxes, five gong strikers, one 
striker for a tower bell which weighs about 
five hundred pounds anda two circuit re- 
peater. The circuits cover about twelve 
miles of hard drawn number twelve copper. 
The results obtained through this departure 
from the use of the traditional ‘‘No. 9 E. B. 
B. iron,” were a most convincing surprise. 
The amount of battery required to work the 
lines perfectly is fully one-third less than 
would have been required for iron, while the 
weight is so diminished as to give an airy 
light appearance to the lines ascompared with 
the old style, and there is less liability to 
damage from storms. 





New Orleans has accepted the Police Tele- 
phone and Signal Company’s system, and the 
lines will be be ready for acceptance by the 
corporation, by the time this appears in the 
Review. This is the system known as the 
Chicago system, and is the ‘‘original and only.” 
Mr. Superintendent Aufdemort, whe has 
just been appointed to his position, has been 
in town for a week or so, watching the prac- 
tical working of the system, as exemplified 
here, and has thoroughly posted himself in 
its use and methods. The New Orleans 
plant consists of one hundred sentry boxes, 
connected into three stations—one central, 
or headquarters, and two sub, or precinct 
stations. The territory covered is from the 
barracks to Carrollton, and ninety miles of 
wire have been used in construction. 





Outside arc lamps for theatres is the rule 
in Chicago. The few—two or three—which 
were heretofore the exceptions, have come 
into the fold, and a place of amusement may 
almost certainly be known by the generous 
display of are lights up and down their 
fronts. Now, if there could be some geoeral 
understanding by which an uniform color of 
shades would be adopted for places of amuse- 
ment, just as a red light meanseither a tobacco | 
shop or a police station in some European 
cities, what a help it would be to the police, 
who are so constantly dogged by strangers, 
to know the route to some theatre ! 


The Westinghouse Electric Company, 
whose local agents here are Fairbanks, 
Morse & Co., are doing a large amount of 
work. 





Mr. G. O. Jenney reports at Oscaloosa, 
lowa, a 400 incandescent plant, a central 
station made to grow ; a paper mill plant at 
Delphi, Ind.; a central plant at Beaver Dam, 
Wis.; and a similar plant at Appleton, Wis. 
The former of these starts off with 1200 
lamps and the latter 700. 

Chicago, Nov. 1, 1886. 





A railway signal has been patented by 
Mr. Pierson J. Wicks, of Greenpoint, N. 
Y. It consists of a contact wheel attached 
to the locomotive, an alarm in the cab elec- 
trically connected with the tires of the con- 
tact wheel, and a switch between the 
electrical connections of the alarm and the 
contact wheel, with other novel features, for 
automatically sounding a bell in the cab of 
a locomotive as soon as two or more trains 
are on adjoining sections or at a crossing. 





BOSTON ELEUTRICAL NEWS. 

President Cummins, of the consolidated 
horse railroads of Cambridge, has returned 
from a trip West with two of his directors 
to investigate the merits of the cable system. 
An insuperable objection for the cities ad- 
joining Boston, viz.: South Boston, Cam- 
bridge, Charlestown, are the drawbridges 
separating them from Boston proper. Cable 
roads are not looked upon in Boston as 
offering a complete solution of the problem 
of passenger transportation within the city. 





The experience of years was necessary 
before legislative bodies considered the ad- 
visability of in some way examining and 
exercising control over steamboat engineers. 
It is a wonder that accidents so seldom occur 
in the use of electrical machinery, but none 
the less needful and profitable is it to have 
trained and reliable men in chage. There is 
a general feeling that anybody can run an 
electric plant, and no doubt they can—into 
the ground. The suggestion is made that 
steps be taken to the establishment of a 
board which shall have power to grant 
certificates to properly qualified men. Such 
a certificate would be satisfactory eviaence 
that the possessor had the necessary informa- 
tion for the management of electric ma- 
chinery. The desire to obtain a certificate 
would be a strong incentive for all to im. 
prove their knowledge of practical elec- 
tricity. That there is room for improve- 
ment in dynamo men, Jinemen, current regu- 
lator men and the like, one has only to ask 
them a few questions about the practical 
working of the machinery under their 
charge. 





The Cyclorama of the Battle of Gettys- 
burg was lighted last week with twenty-two 
are lights, from a 25 light 10 ampere uni- 
polar machine, furnished by the Ball Elec- 
tric Light Co., of New England. Eighteen 
lights are arranged in a circle so that the 
exact colorings of the panorama are finely 
brought out. The conditions for successful 
lighting of such paintings are very exacting 
and the results obtained are very satisfactory. 
In addition to a few arcs in the corridors and 
in front of the building, the offices are 
lighted by incandescent lamps in multiple 
series. The motive power is a 30 hotse- 
power slow speed Ball automatic engine, 
making 200 turns per minute. The varia- 
tion from full load to no load being less 
than one revolution. 





The Suburban Electric Light Co. will 
build a station at Brookline, to supply arc 
lights of the Fuller- Wood system to Jamaica 
Plain, Allston, Brighton, and have ordered 
of the Jarvis Engineering Co. a 90 horse- 
power Armington & Sims engine, and a 150 
horse-power boiler with Jarvis’ furnace. 
The company has already been granted by 
the town of Brookline a location fur poles on 
Brookline Avenue. 





The Brookline Gas Light Co. have filed a 
petition at the office of the Secretary of 
State, for authority to furnish electric light 
and power in Brookline. 





The question has sometimes been raised 
whether it would not be more advantageous 


for electric light and power stations to be 
placed, when possible, near a good supply of 
water than in a more central position as re- 
gards distribution >t current .In cites attide 
water, 40 cents per ton may be saved, and 
by the use of compound condensing engines, 
possible only where there is an abundant 
supply of water, the consump'ion of fuel 
may be reduced from four to two pounds of 
coal per hour per horse-power, or a cousump- 
tion in a year of six tons per year at ten 
hours per day, to three tons for the latter 
class—a reduction, at the present rates for 
coal, of $15 to $7.50 per year for fuel for one 
horse-power. ‘The whole cost of producing 
may be put at $30 per year per horse-power 
in one case and $22.50 in the other, a saving 
of 25 percent. As the conductors from a 
station at the water’s front could not be 
utilized only on the land side, they would 
have to be more than double the size to cause 
the same loss of potential. Whether this dis- 
advantage is more than compensated for by 
the increased economy in the power plant, 
can be determined in each case only by coum- 
putation. 
Boston, Mass., Nov. 2. 





The Subway Programme. 





TELEGRAPH AND TELEPHONE COMPANIES TO 
HAVE THE SAY. 





Counsel Edward Lauterbach, of the Subway 
Company, gave a Sun reporter some details 
about the agreement or understanding 
reached with the telegraph and telephone 
companies. A basis of adjustment has been 
determined upon, and all indications point to 
a speedy settlement of differences, and united 
cffort in the work of putting the wires under 
ground. 

‘**Do you wish to be understood as saying 
that the business is already concluded?” 
asked the reporter. 

‘* Substantially so,” was the reply. 

‘*Have the several electrical companies 
actually subscribed for and taken stock in 
your company ?” 

‘Oh, no. That is not necessary. The 
Consolidated Telegraph and Electrical Sub- 
way Company very early appreciated the fact 
that the subway they are under contract to 
build was only for the patronage of the elec- 
trical companies. If it should not be suited 
to the uses of those companies they would 
have a pretext for refusing to place their 
wires in it, and we might be driven to a pro- 
longed and costly litigation to secure the pat- 
ronage upon which we are exclusively de- 
pendent for a return on our investments. 
We have found that these electrical com- 
panies were not satisfied with what we started 
to build Therefore, as a matter of business 
sagacity, we approached them with a view to 
finding out precisely what they did want 
We found among them a great diversity of 
opinions. One company wanted this, and 
another that. What would satisfy the tele- 
phone people would not satisfy the telegraph 
companies, while the electric light folks were 
anxious for something entirely different from 
either of the others. How to harmonize 
these conflicting ideas was the perplexing 
problem. For it will be understood that it 
would not do to have a separate subway for 
each sepirate company. That would require 
the tearing up of every part of the streets to 
find places for them all, and the frequent dis- 
turbance of the streets, after they were built, 
as one or another had occasion to reach its 
wires. The point to be gained was to secure 
the co-operation of these companies in one 
general system.” 

‘* And has that been reached?” 

‘Yes, I can say it has.” 

‘*On what basis?” 

“On the basis of their approval of the 
work.” 

‘* And how is that to be secured?”’ 

‘‘Very simply. We have asked the various 
companies each to name one or more expert 
electricians, to be members of a joint board, 
which, for want of a better name, may be 
called an advisory commission. Then we 
propose that when a subway is to be laid in 
any particular thoroughfare, the plans for it 
shall be submitted to this advisory commis- 
sion for their approval. If the planus do not 
suit them, they can confer with the engineers 
of the subway commission and of this com- 
pany, and have them modified. And we, as 
a construction company, will build whatever 
is thus determined upon, and the electrical 
companies will make use of it. The com- 
mission will determine where and when sub- 
ways are to be built; the electrical com- 
panies how they are to be constructed, and 
we will do the work.” 

‘‘ Then it is not proposed that the electri- 
cal companies shall own the subways?” 

‘* Certainly not. They will be owned and 
controlled by this company, subject to the 
subway commission. Some of our stock 
may pass into the hands of gentlemen who 
are also stockholders in the electrical com- 
panies, but under no circumstances a major- 
ity of it. Indeed, we do not need to raise 
money very rapidly, and as we require it 
shall dispose of stock where we can Co so to 
the best advantage But the electrical com- 
panies being more directly interested in our 
work, their people will be more likely to 
seek the investment than outsiders.” 





‘*Has any plan for new work been deter- 
mined upon?” 

** Not yet.” 

**But you are required by the commission 
to present plans next Monday.” 

“T hardly think that requirement will be 
insisted upon. We have, however, a pum- 
ber of propositions from different conduit 
manufacturers, and we shall notify them all 
to be present at the meeting next Monday, 
with samples of their materials and prepared 
to explain their processes. If any of them 
commend themselves to the commissioners, 
they can then go before the advisory com- 
mission, and thus a suitable plan can be 
evolved from the mass. But you must re- 
member that we, as a construction company, 
do not make the plans ourselves. Under our 
contract we are required to build just such a 
subway as the commission may direct. And 
in regard to these proposed new subways, 
they have not as yet given us any plans or 
specific directions. They must decide what 
they want before we can be called upon to 
build.” 


ee 
The Wonders of Telephony. 


Punch has the following, which is good 
enough to be true: The Privcipal (from the 
city, through the telephone, to the Foreman 
at the ‘“ Works”): ‘*How do you get on, 
Pat?” Irish Foreman (in great awe of the 
instrument): ‘‘ Very well, sir, the goods are 
sent off.” The Principal (knowing Pat’s 
failing): ‘‘What have you got to drink 
there ?” Pat (startled): ‘*Och! Look at that 
now! It’s me breath that done it!” 

———_~->e—___—_ 
A Note from Italy. 
Editors Electrical Review : 

In your issue of October 2d, you published 
an abstract taken from ‘‘ Industries” which 
contains several misleading statements. 

The central station in Turin, referred to in 
above article, is not, as stated therein, an 
“Edison Station,” nor was it installed by the 
Edison Company or even under its direc- 
tion. 

The Italian Edison Company furnished 
only the dynamos for this plant. The 
material which gave trouble, including lamps 
and lead cables, was furnished by other 
parties and installed by the Turin firm, hold- 
ing one of the municipal concessions. 

J. W. Lies, 
Chief Engineer Societa Generale Italiana 
di Elettricita (Sistema Edison.) 
MiLano, Oct. 18, 1886. 
——_r- a o__- 
Queries and Answers. 
Editors Electrical Review: 


How can I tell the direction of the current 
from batteries made of different metals with 
out using a galvanometer? S. T. Richmond, 
Boston, Mass. 

ANSWER.—The current in the wire is 
always from the metal that is not eaten 
up by the solution to the other. If we ar- 
range some elements in a series the arrow 


Tron. 
Lead. 
Copper. 
Platinum, 
Carbon. 


p 
& 


Zinc. 
Vv Silver. 


will represent the direction of the current in 
the line when any two are put in a battery 
solution. For instance, if zinc and iron are 
used, the current in the wire is from the 
iron to the zinc; if iron and copper are used, 
the current in the wire is from the copper to 
the iron. 





Editors Electrical R-view: 

A friend of mine in the telegraph office 
says that glass is not a conductor of the 
electric current. I say it is. Which is 
right ? X. M. 

ANsWER.—Glass is an insulator. It has 
such an extremely high resistance that we 
can, under most circumstances, neglect the 
amount of current which will pass through 
a piece of it. Insulators are poor conductors. 
If you wish to gain some idea of the relative 
conducting powers of glass and copper, write 
down 15 followed by 12 ciphers, and that 
number will express how many times better 
a conductor copper is than brass. 
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«*, The largest copper plates ever rolled 
were turned out at Pittsburgh last week, and 
were 176 inches in diameter, circular in form. 


«*, Bonanza Mackay hopes to create out 
of the Postal Telegraph Company a system 
as extensive as the Western Union, and pre- 
dicts that in doing so he will reduce rates 
to such an extent as to do away with busi- 
ness letter writing inside of three years. 


«*, The Watchmaker says that the multi- 
plicity of telegraph, telephone and eleciric 
wires in large cities magnetize watches and 
prevent their keeping good time. It has 
been proposed to put the watches under the 
ground, as the wires don’t seem to be going 
in a hurry. 


x*,.The Domestic Telegraph and Telephone 
Company, Newark, have elected the follow- 
ing-named gentlemen as directors for the 
ensuing year: George W. Hubbell, Thomas 
T. Kinney, Thomas W. Dawson, Jabez 
Fearey, Edward Weston, Marcus L. Ward, 
Enos Runyon, J. H. Dawson, Jr., and 
Fred’k T. Fearey. 


*,* A final hearing in the injunction suit 
of the Bell Telephone Company against the 
Globe Company was set down for last week 
before Judge Wallace, in the United States 
Circuit Court. Messrs. Dickerson and Stor- 
row appeared for the Bell Company, and D. 
Humpbreys for the Globe Company. Mr. 
Humphreys declared ‘hat he was not willing 
to go on with his argument, as it might pre- 
judice his interests in a New Jersey court, 
where a similar suit was pending. 


«* Hon. William Pinkney Whyte, counsel 
for Wm.L. Paineand others,of New York, bas 
filed a bill of complaint in the United States 
Circuit Court against William C. Turnbull, 
of Baltimore. The bill alleges that com- 
plainant’s were interested with defendant in 
arranging to bring before the public and to 
put into use the Turnbull telephone, by which 
defendant was to realize $50,000 from the 
stock of the company ; that owing to the 
great success of the movement there was a 
probability that Turnbull would realize a 
larger sum, and that he was unwilling to 
carry out bis contract with the complainants 
The bill prays that defendant be required to 
fulfill his contract and asks for an injunc- 
tion. 


«*» The certificate of organization of the 
International Telegraph and Cable Company 
was recorded last week at the County Clerk’s 
office, at Trenton, N. J. The object is to 
purchase, own, develop and introduce electri- 
cal inventions, particularly those which relate 
to the art of telegraphy and telephony, to con- 
struct, buy, operate and sell telegraph lines 
and submarine cables. The principal office 
is to be located in Jersey City. The capital 
stock is $300,000, divided into 3,000 shares 
$100 each. They start with $50,000. The 
subscribers are William M. Laffan, New 
York city, 245 shares, W. S. Wilkinson, 
Baltimore, 245 shares, and Samuel A. Dun- 
can, Englewood, ten shares. Mr. waffan is 
the present business manager of the N. Y. 
Sun. 


«*« The officers of the Bell Telephone Com- 
pany, of Philadelphia, are greatly disap- 
pointed over the action of Select Council in 
refusing to permit that company to place its 


wires underground. ‘‘I cannot understand 
the opposition in Councils to our request for 
permission to bury wires,” said General 
Manager Plush, of the Bell Company. 
«This action seems all the more inexplicable 
because of the granting of the same privil- 
eges which were denied us to other com- 
panies. We are sincere in our intentions. 
and it was our determination to put all our 
wires in the old city proper out of sight as 
rapidly as possible. The company will not 
move any further in the matter, as it did all 
it could to comply with the law requiring 
the removal of overhead wires. 





Telephonic Ending to His Prayer. 


Harry, a four year old Nebraska boy, was 
listening to his sister as she recited her even- 
ing prayer. ‘‘ You say ‘amen,’” he re- 
marked as she finished ; “‘ I don’t always say 
that ; I say ‘ seven off.’” That was the way 
he was in the habit of hearing telephone con- 
versation close. 


initial aa 
Electricity for Dissipating Smoke. 

In a lecture at the Royal Institution, Lon- 
don, Professor Oliver Lodge has endeavored 
to show that electricity might be employed 
to clear the upper atmosphere of great cities 
of the overhanging clouds of dust and smoke. 
He exhibited bell jars filled with dense smoke, 
and rendered them clear in an instant by an 
electrical discharge from a friction machine. 
A similar discharge of electricity on a large 
scale into the dust and smoke-laden air over 
London would, he thinks, produce a like 
effect, and he is desirous of making experi- 
ments of sufficient magnitude to test the cor- 


rectness of his view. 
— —-- 


To Strengthen Scaffolding Ropes. 

It has been suggested that, in order to in- 
sure greater strength and consequently more 
safety in ropes used for scaffolding purposes 
—particularly in localities where the atmos- 
phere is destructive of hemp fiber—such 
ropes should be dipped—when dry, into a 
bath containing twenty grains of sulphate of 
copper per liter of water, and kept in soak 
in this solution some four days; the ropes 
will thus have absorbed a certain quantity of 
sulphate of copper, which will preserve them 
for some time both from the attacks of ani- 
mal parasites and from rot.— WV. Y. Sun. 

—— 
Concerning the Indiana Telephone Law. 

In a sensible editorial on the telephone 
question the Herald, of Boston, has the fol- 
lowing: Reports from Indiana assert that 
an effort will be made at the next session of 
the Legislature to repeal the law limiting to 
a small amount the price that the telephone 
companies can charge as a toll for the use of 
their instruments. In other words, this ex- 
action has apparently led to a diminution in 
the benefits of a useful invention. It is 
worthy of note that the telephone business, 
as at present conducted, is one in which an 
increase in use is not followed by a corres- 
ponding diminution in expense. In most 
business enterprises, the larger the demand, 
the less is the proportionate expense of meet- 
ing that demand. But in the management 
of a telephone exchange the reverse seems to 
be true; that is to say, if a telephone station 
having 300 subscribers can be run at a reason- 
able profit on a charge of $40 per year for 
each instrument, an increase in the number 
of subscribing members to 600 would, prob- 
ably, on the basis of the same charge, result 
in a loss to the telephone company. A dis- 
proportionately greater number of assistants 
would be required at the central office, or the 
inconvenience and delays would tend to im- 
pair the usefulness of the system. Perhaps, 
later on, some method may be discovered by 
which this defect can be done away with; 
or, if this is impossible, it may be found ex- 
pedient to base the rates of charges upon the 
amount of usage. There is in justice no 
reason why a telephone subscriber who uses 
his instrument once a day should pay the 


same rate of toil as one who uses it from 50 
to 100 times a day; and it would seem to be 
possible, by the use of electricity and auto- 
matic devices, to have connected with each, 
telephone a register, so that each time: tele- 
phone was used a record would be made of 
it, which would not admit of dispute when, 
later on, the bill came in from the company 
with a charge based upon this usage. In 
this way the telephone charges would be 
equalized, a profitable extension in the use 
of the instruments might be made, and the 
company would obtain its receipts by ap 
approximately fair system of taxation. 
— 

«*, Sneuzer was a new hand in the testing 
room of the Bramible Electric Light and a 
recent graduate of the Institute of Pantog- 
nomy. Itso happened that a 1200 c. p. are 
was in circuit with a 2000 c. p. lampand one 
of the old hands asked him how he would 
make the 1200 c. p., which was adouble lamp, 
give as much light as the 2000 c. p. arc. 
“Oh! yes, I can do it by.letting both car 
bons burn at once. 











A New Project of Modern Inventions. 


In a few weeks from now we shall be in a 
position to give an analysis in detail from a 
scientific point of view of the pew steel air- 
ship of Dr. de Bausset, of Chicago. 

A short time back we took a brief survey 
of this most modern among recent inventions, 
having for their object the conquest of the 
skies. ‘‘ The Trans-continental Aerial Navi- 
gation Company,” of Chicago, has so far ad- 
vanced its lines that a New York office was 
fitted up and opened last week at room 34, 
50 New street, and 52 Broad street. Next 
week the company’s Philadelphia office will 
be established on Third and Chestnut streets 
of that city. 

The interest created in New York on 
behalf of the scheme of navigating the air 
by Dr. de Bausset’s method, based upon the 
vacuum theory, has now become widespread, 
and not only scientfic experts feel themselves 
called upon to examine the system, but capi- 
tal is finding out that there are “ more things 
in heaven and earth than are dreamed of in 
our philosophy.” Many who only a few 
years back would laugh to scorn the idea of 
navigating the air by a screw steel ship pro- 
pelled by electric force, now tind it an easy 
matter to understand the whole process and 
even place their capital at the disposal of the 
inventor. The new ship will have a carry- 
ing capacity of 200 passengers with an equal 
weigbt of provisions, merchandise and 
mails. 

Mr. Nolan Martin, the general eastern 
superintendent, may be found at the New 
York office any day from 10 to 4 Pp. M. 

a eee 

Military System of Solar Telegraphy. 

In December last Lieut. A. M. Fuller, of 
the Second United States Cavalry, with his 
troop, K, left the Presidio for field duty in 
Arizona, where he has since been stationed. 
For the first four months after leaving the 
Lieutenant was with his troop, but soon 
after General Miles succeeded General Crook, 
Fuller was assigned to special duty as acting 
signal service officer in the heliographic 
service of the army. To a reporter he ex- 
plained the method of army signaling by 
means of reflecting sunlight. The alphabet 
used is exactly the same as the Morse tele- 
graph alphabet. The instruments and mir- 
rors used in signaling are of the finest ma- 
terial. Under Lieutenant Fuller fifteen 
signaling stations have been established in 
Arizona, the distance between them varying 
from five to forty miles, according as con- 
venient peaks were found on which to locate 
stations. The greatest distance in a straight 
line which stations cover is 200 miles. The 
regular working force of each station is two 
at the smaller and three operators at the 
larger stations, with a guard of from five to 
seven soldiers, according to the location of 
the station. The stations more remote from 
the railroad are supplied with couriers, and 
orders from General Miles to detachments in 
the field are thus conveyed. So perfect is 
this system of communication by sun flashes 
that a trial message of twenty-five words was 
sent recently over the 200 mile line and an 
answer of the same length received at the 
starting point in twenty minutes time. 
Another test, which Lieutenant Fuller said 
resulted very satisfactorily to General Miles, 
was signaling 300 words twenty-five miles in 
a short space of time. In New Mexico there 
are seven additional signal stations, under 
Lieutenant E. E. Dravo, of the Sixth 
Cavalry. A recent message of twenty-five 
words was signaled from General Miles at 
Tubac, A. T., to Lake Valley, 400 miles, 
and an answer returned in four hours and 
ten minutes’ time. Lieutenant Fuller says 
that General Miles has expressed satisfaction 
with the rapid manner in which messages are 
signaled from station to station.—San Fran- 
cisco Call. 

——_-gp>o—___ 

«*, The telephone has proved a great 
blessing in many curious ways. In one Con- 
necticut telephone office during the last three 
years eighteen girls have married subscribers 
on the line. The eighteen subscribers have 


a a praiseworthy fondness for ring- 
ing te 


ephone belles, 





A Train Dispatcher’s Story, 





A MIDNIGHT INTERPOSITION WHICH SAVED 
AN EXCURSION TRAIN. 





Several years ago [ was employed as train 
dispatcher on a southwestern American rail- 
road. As usual there were three of us in the 
office. I had what is called the ‘‘ second 
trick,” my hours of duty being from 4 P. M 
to12 p.m. The third man, Charlie Burns, 
who came on at midoight and worked till 
8 A. M., was a particular friend of mine. He 
was a young man of high character, a fine 
dispatcher and very popular; and when, 
during the burning days of July, it became 
known among the men that he was confined 
to his room by a severe attack of malignant 
fever, many were the expressions of regret 
and of hope for his speedy recovery. 

During the t-ying days of Charlie’s illness 
I spent all the time I could spare by his side, 
but on account of his absence from the office 
it was necessary for the remaining two of us 
to ‘‘double up ”—that is, work twelve hours 
each, my watch being from 8 P. mM. to 8 A. M. 

I came on duty one evening feeling very 
bad. The weather was so warm I could not 
sleep well in the daytime; besides, I had 
spent a considerable part of the day with 
Charlie, whose illness bad now reached a 
critical stage, and seemed to show little pros- 
pect of improvement. 

Hence, as you may imagine, I was not at 
all pleased to find that I was likely to have a 
busy night of it. A wreck on the road dur- 
ing the day had thrown all the regular trains 
off time, and besides the usual number of 
special freights there was a special passenger 
train to leave Linwood, the Eastern terminus 
of our division, at 11 Pp. M. with a large party 
of excursionists returning from a picnic. 
For several hours I had my hands full. 
There was a special train of live stock bound 
east, which had to be kept moving, but was 
being delayed by hot journals; nevertheless, 
I hoped to get them into Linwood before the 
excursion train started west. 

As usually happens in such cases, the ex- 
cursion train did not get ready to leave on 
time, and it was 11.40 Pp. M. when they re- 
ported for orders at Linwood. I fixed up 
their orders, got the report of their departure 
from Linwood at 11.45, and entered it on the 
train sheet. Then, having for the first time 
that night a few minutes’ breathing time, I 
rose from the table and went over and seated 
myself by the window, where it was cooler 
than under the heated gas jets over the table. 
I was alone in the office, and, as I sat there 
enjoying the cool breeze which came in 
through the open window, a neighboring 
church clock rang out the hour of twelve. 
From force of habit I glanced at the door, 
almost expecting to hear Charlie’s light foot- 
step on the stair and see the door open to 
admit him as of old. 

‘*Poor fellow,” I thought, “it will be a 
long time before he enters that door again, if 
he ever does.” Just at the last stroke of 12, 
and while my eyes were still fixed on the 
door, it opened, and Charlie Burns entered. 
My astonishment can be imagined, better 
than I can describe it. My first thought was 
that in the delirium of fear he bad escaped 
from his nurses and made his way to the 
office, but when I left him a few hours be- 
fore I could not have believed that he had 
strength to get out of bed. Isat and watched 
him in speechless surprise, which was in- 
creased by his strange manuer. 

Instead of his usual hearty greeting he 
took no ootice of me at ali, but walked di- 
rectly to the table and sat down. Placing 
his hand upon the key he began calling ‘‘Q,” 
which was the signal for Elm Grove, the first 
station, six miles west of Linwood. ‘‘I, I, 
Q,” came the response. ‘‘Put out signal 
for special passenger west and copy.” 
“‘Ro,” ‘* Ro,” “ Ds,” rang out the sounder 
with Charlie’s nimble fingers upon the key. 
**Ro” was the call for Rosedale, the second 
station from Linwood, eight miles west of 
Elm grove. ‘I, I, Ro,” came back the 
answer. 

‘*Ts special east coming? Ds.” 

Then, as I sat by the window as one para- 
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lyzed, the awful truth flashed across my 
mind. I had overlooked the stock train, 
thundering eastward 20 miles an hour, and 
made no provision for its meeting the excur- 
sion train. My blood seemed turned to ice 
as I heard the reply : 

‘*They are at the switch. Ro.” 

Another minute and it would have been 
too late. 

Still apparently oblivious of my presence, 
Charlie reached for the order-book with his 
left hand, while his right continued to 
manipulate the key, and I heard the sounder 
click : 

Out signal and copy Ds. 

Order No. 734. 

To C. and E. Eng. 34 Ro. 

C. and E. Eng. 19 O. 

Special east eng. 24 will take siding and 
meet special west eng. 19 at Rosedale. 

12. J. W. M. 

Quick as a flash came back the response 
from each station, and in less time than it 
takes me to write it the order had been re- 
peated and signed by the conductor and 
engineer of each train, while Charlie copied 
it into the order-book and returned his 
“S. .” 

Then, as I realized that I was saved and a 
great disaster averted, the revulsion of feel- 
ing was too much for my overstrained nerves 
and I lost consciousness. 

An hour after I was awakened by a famil- 
iar voice, and looked up to find Frank Dwyer, 
one of our conductors who had volunteered 
to watch that night with Charlie, standing 
over me. 

‘‘ Wake up, old man,” said he ‘‘I have 
bad news for you. Charlie died just as the 
clock was striking 12.” 

I roused myself and went to the table. 
There on the order-book was the order just as 
I had heard it clicked out by the sounder, 
and ‘‘Ro” was calling me to report the two 
trains safely by. Had I been dreaming and 
sent the order in my sleep, or had my friend 
redeemed his promise ? 

The writing in the order book was in his 
hand, and I never have been able to account 
for it.—Detrotit Free Press. 

ee 
Electric Window and Door Burglar 
Alarm Springs. 

The illustrations on this page represent 
new and improved forms of burglar alarm con- 
nections for doors and windows. The door- 
spring, Figs. 1 and 2, consists of a hard 
rubber base plate, through the center of 
which passes a stout brass rod having a 
rubber collar, which, with the end of the 
brass rod, tapers to a point at an angle of 
45°, Two flat springs of German silver 
press on this bevel and force the brass rod 
out as far as the collar will allow, at the same 
time closing the circuit through the tip of the 
brass rod. When the rod is pushed back by 
the door, the springs are forced apart and 
insulated from each other by the rubber 
collar. By this arrangement, spiral springs 
are unnecessary, contact is insured by the 
rubbing of the surfaces, and connection is 
made with the wires by placing them between 
the spring and door-frame at each end of the 
plate. The window-spring requires no mor- 
tise beyond a countersinking of one-eighth of 
an inch, and on account of its peculiar shape, 
makes a rubbing contact with a screw or 
plate placed under the free end. The in- 
ventor and manufacturer is Mr. Frank A. 
Perrett, of Brooklyn, 

———_+ > —_—_—_ 

.... A telephone line connecting Lockport, 
N. Y., with the Rapids, has been com- 
pleted. 

.... The Mackay-Bennett Pacific Coast 
postal telegraph line, extending from New 
Westminister, B. C., to San Francisco, a 
distance of 1,200 miles, is being pushed 
vigorously. Parties are working the entire 
length of the line, which is to be completed 
to a connection with the Canadian Pacific 
not later than Christmas, affording a com- 
peting line from San Francisco and Portland 
to New York. The only obstruction thus 








far encountered has been by the Northern , 
Pacific railway between Portland and 


Tacoma, which has ordered post holes filled. 


Railway Telegraphers. 

St. Paul Division No. 11 of the Order of 
Railway Telegraphers was organized at a 
meeting at the Sherman House, in that city, 
last week, by Mr, P. W. McAllister, of Min- 
neapolis, chief organizer, at which the fol- 
lowing officers were electei: Chief tele- 
grapher, Guy Patton, Omaha railway ; assist- 
ant chief telegrapher, E. Q. Whitefield, 
Manitoba railway ; secretary-treasurer, S. A. 
Bourke, Minneapolis & St. Louis railway ; 
senior telegrapher, F. A. Olds, Manitoba 
railway ; junior telegrapher, J. O. Bell, 
Omaha railway ; past chief telegrapher, W. 
O. Dolsen, Manitova railway ; inside senti- 
nel, I. R. Pravitz, Manitoba railway ; outside 
sentinel, H. F. Grove, Manitoba railway 
The objects of the order are mutual benefit 
and a fraternal feeling among the boys, to 
secure higher wages by rendering better ser- 





A New Use of the Duplex. 

Two patents have been issued this week to 
Mr. Lucius J. Phelps on duplex telegraphy. 
Under these inventions it is claimed that the 
same wire used for telegraphing to or from 
trains may be worked ‘‘duplex,” thereby 
enabling it to be used as an ordinary Morse 
wire between stations and simultaneously 
used for telegraphing to and from moving 
trains. The system is to be immediately 
applied by the Phelps Telegraph Company 
upon the Lehigh Valley railroad. 

———_-ao—__——__ 
Owning the Telegraph. 

If it can be shown that it is desirable that 
the Government should buy and own and 
operate the telegraphs of the United States, 
as the Knights of Labor demand, it will not 
be difficult to induce Congress to perfect 








Fias. 1 AND 2.—ELrectrRic Wirnpow SPRINGS. 





Fic. 3.—Exectric Door SPRING. 


vice. Strikes are discountenanced, and any 
member using his name or office to promote a 
strike will be expelled from the order. The 
habitual use of intoxicating liquor is suffi- 
cient reason for rejection of a candidate or 
expulsion of a member. 


——_e- 


Ur. Jay Gould’s Car and the Telegraph. 


The train on which Mr. Jay Gould and 
party are traveling is a combined railroad 
office and palace on wheels. Telegrams and 
cablegrams are regularly received and sent 
on board, while stenographers and _ type- 
writers ply their vocations the same as if 
seated in their grimy offices in New York 
and Chicago. The entire managerial busi- 
ness of the system is transacted from this 
train. Whenver Mr. Gould, or one of the 
other heads, wants to send a telegraph order 
a climber with spurs on his boots"ascends a 
telegraph pole and affixes a wire, and when 
the message has been answered the train 
moves on. The rigging for telegraphing 
from the train while running was not pre- 
pared for this train, but it will be affixed to 
the wires next trip, and the train will not 
stop to send orders or receive messages. 
Messages to telegraph operators are thrown 
from the train as it whizzes through little 
towns. These orders, containing messages 
to be sent by telegraph, are written on a card 
enclosed in an unsealed envelope with red 
borders. They are easily found in the sand 
or weeds, and the operator, after sending the 
message wri'ten inside, returns the original 
message and envelope to the general super- 
intendent’s office. —Omaha Herald. 





legislation looking to that end, says the 
Washington Post ; 

As a matter of fact, it istprobable that the 
telegraphs of this -country are managed 
better than they could be by the Govern- 
ment. Already there is a group of men in 
New York willing to enter into a bonded 
contract with the Government to carry all 
the mails and take up and deliver the letters, 
at the same rates now charged, and to ex- 
tend the service over a much larger territory 
—this in face of the eight million dollars 
deficit which the Departmeat showed last 
year. 

Telegraphivg is more satisfactory and 
cheaper in this country than in any of those 
lands where the whole telegraphic service is 
unnder the control of the State—France, 
Switzerland, etc. The Western Union is 
called an outrageous monopoly and extor- 
tionist, but its service is far the best and 
cheapest in the world. When it was first 
organized, it cost $16 to send a ten-word 
dispatch from Portland, Me., to Portland, 


Ore.; to-day the same message costs $1 only. 
Every year its service becomes cheaper and 
more effective. 

‘* Private individua’s make money out of 
it,” says Sir Knight, ‘‘why could not the 
Government ?” It by no means follows. If 
in the hands of the Government it would not 
be managed by such shrewd men as now 
direct it—the longest heads in American 
finance—but some lawyer would be picked 
up somewhere and be called to the Cabinet, 
and on his shoulders would be the strange 
and unaccustomed burden. If there is any 
way to insure a management of the tele- 
grapbic system in the hands of the public 
that would be equal to its management to- 
day, somebody will master the facts and 
make them known. 
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..-. The war office at Berlin has decided 
that all sub-officers must learn telegraphy. 
One hundred officers selected from the Berlin 
garrison and one hundred from the garrison 
at Strasburg and Metz have accordingly 
begun a course of tuition. 


.... A Parisian electrician bas devised a 
mode of utilizing the residual liquids from 
bichromate and other powerful batteries. 
He mixes a porous acid-proof substance 
with the residual liquids, dries the paste thus 
produced, and uses it as a charge for bat- 
teries for telegraphic purposes. 

A correspondent writes that in a 
gambling saloon in Moscow the walls and 
ceiling were covered with paper on which 
stars were stamped. Among the stars in the 
ceiling holes were cut, and a man lying on 
the floor in the room above saw the hands of 
those playing cards and telegraphed them, by 
means of wires connected with his shoes to 
his confederates. 

. A Louisville broker telegraphed to a 
customer in a neighboring town: ‘‘I can sell 
your stock at 51.” The customer received 
the message, but it read: ‘‘I can sell you 
stock at 51.” This dropping of the ‘‘r” in 
the message caused a loss of several hundreds 
of dollars to the customer, who threatens to 
sue Western Union for the damage. 


.... The main office of the Western Union 
Telegraph Company in Charleston was badly 
injured. The batteries were destroyed, and 
all the instruments ruined by falling bricks 
and plaster. An office has been opened about 
a mile and a half from the old one, and two 
wires have been placed in working order. 
None of the employes were seriously injured, 
At five o’clock on the morning of September 
2d all the operators were compelled to quit 
their posts and seek some rest. The excite- 
ment had been so great that for forty-eight 
hours they had obtained no sleep. The 
Western Union Company will forward to 
Charleston any contributions of money for 
the sufferers and any messages pertaining 
thereto free of charge. 

..-. Mr. J.W. Mackay, the well-known cap- 
italist and one of the proprietors of the Mackay- 
Bennett Postal Telegraph lines, was in Port- 
land, Oregon, recently, accompanied by his 
secretary, R. V. Day of Virginia City, and 
A B. Chandler, of New York. Mr. Mackay’s 
visit is in the interest of his telegraph lines, 
on which work is being pushed as rapidly as 
possible. The line is already completed 
from the East by the way of the Canadian 
Pacific Railroad route to Port Moody, two 
No. 6 wires having been strung, and as busi- 
ness warrants additivnal wires will be added, 
From Port Moody the line is being built to 
Seattle, which point it is expected will be 
reached within thirty days, as some fifty 
miles of the line is already up. From Seat- 
tle the Postal Telegraph company expect to 
build to Portland by way of the Northern 
Pacific Railroad. It is reported that an ef- 
fort may be made, however, to restrain them 
from following the line of the railroad from 
Seattle to Portland by the Northern Pacific 
company, whose lines are controlled by the 
Western Union company; but this remains 
to be seen. From Portland to San Francisco 
the Postal Telegraph company is stringing a 
wire by way of the O. & C. and California 
and Oregon Railroad route, and expect to 
have through connection from the East to 
San Francisco by January ist. Operations 
are also progressing extensively in the East 
and with the cable which has already been 
laid, on the completion of the line to San 
Francisco, and with the Postal Telegraph 
company’s Canadian connections quite a 
circuit of the globe will have been effected 
by the new company. One reason of their 
building by way of the Canadian Pacific 
route is that the Western Union controls 


all the other railroad routes to the east, both 
north and south. 

















** Los Angeles, Cal., expects to have its 
electric street car line running early this 
month. 

* * The Arthurs Coal and Lumber Com- 
pany are enlarging their mill at Swissmont, 
Pa. They are setiing an 18 inch Westing- 
house engine, dispensing to a large degree 
with all shafting. Based on their past ex- 
perience with this system they expect to 
reach an average cut of 100,000 to 120,000 
feet per day. 


* * “ What is the smallest car in use in 
railroading?” asked the snake editor. 

‘Ts that a conundrum?” asked the horse 
editor. 

i 

“«Then I give it up.” 

‘*The refrigerator car.” 

**T don’t see how that is.” 

‘Don’t you? It is because it is animal. 
cular.” 

It took the H. E. two hours to grasp the 
connection between animacular and animal 
cooler, and he has not quite recovered yet. 
= 

Gas Companies Fighting in Baltimore. 

The new Chesapeake Gas Company, of 
Baliimore, has been fighting the old Con- 
solidated Company there for over a year, and 
the war has brought the price down to fifty 
cents a thousand feet in the competitive dis- 
tricts. Recently the Chesapeake directors, 
several of whom are New Yorkers, where 
much of the stock is owned, decided to in- 
crease the capital from $1,500,000 to $3,000, - 
090 to provide for additions to the works and 
extension of mains so as to increase the 
capacity to 1,200,000,000 feet per annum 
and thus be able to supply the whole city. 

a 
Opposed to the Subway. 

The stockholders of the Edison Electric 
Light Company held their annual meeting 
last week, and elected the following trustees: 
Henry W. Barnes, Chas. Batchelor, Thomas 
C. Buck, C. T. Christensen, C. H. Coster, 
Eugene Crowell, R. N. Dyer, T. A. Edison, 
A. Foster Higgins, F. S. Hastings, E. H. 
Johnson, Jno. C. Tomlinson and Spencer 
Trask. During the past year seventeen new 
subsidiary companies have been formed in 
different cities and towns in the United States 
for the purpose of furnishing electric light, 
and it is stated that the Edison Company now 
holds $1,304,020 in stock of forty-two differ- 
ent subsidiary companies of the New York 
Iluminating Company, which is an offshoot 
of the Edison Company. The annual report 
says : 

‘*The enterprise is blocked by the rather 
notorious Electrical Subway Commission, 
created by the New York Legislature, which, 
while ostensibly appointed to put existing 
overhead telegraph and other wires under- 
ground, in reality refuses to grant to the 
Edison Company, which uses nothing but 
underground wires, the necessary permits to 
prosecute its work. The Commissioners seem 
to have entered into some arrangement with 
a so-called construction company, which isto 
monopolize the business by building a trench 





- for all wires, and they say in substance that 


all companies must recognize this monopoly 
by putiing their wires in its trench, of which 
the stability, when and if it is built, is at 
least questionable. And un il this trench is 
built the Edison Company is told that it must 
wait, and that its practical system of under- 
ground wires, which has stood four years’ 
test, will pot be permitted uptown, nor will 
any system be sanctioned unless it comes into 
the trench and pays tribute. So far this 
scheme has managed to keep just within the 


Jimits of the law, but the Edison Company 


believes that the outrage is now so flagrant 
that a mandamus against the Commissioners 
to allow it to put down its own conductors 
can be applied for with good prospect of suc- 
cess, and an early application to the courts 
will be made.” 





A 
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plate of brass was attached to the lower and | 
negative carbon. This obstructed the access | 
of air to the arc, and thus tended to keep up | 
its temperature. 
A current of 7 amperes was employed. | 
with arcs varying from y5 to }% inch in| 
length. As the carbons could not be filed in | 
these experiments, the length of the arc was | 
obtained by screwing the points into contact 
while the current was passing, and then sep. | 
arating them to the required distance. A | 
moderately high wire resistance was placed | 
in the circuit with the arc, so that there was 
no material change in the strength of the| 
current and condition of the dynamo ma- | 
chine caused by this adjustment of the car- 
bons, and the needed measurements could be | 
made rapidly. There was considerable peri 
odic fluctuation of the reading of the volt-! 
meter, as had been noticed previously with 
the inverted arc, and two curves were drawn ' 


TABLE XXIII. 
PosttrvE CARBON HEATED. 
Current = 7 amperes. 





change in the strength of the main current. 
It also appears, by a comparison of the equa- 
tions just given for the shielded are with 
equations (2) and (7) that the coefficient of / 
is decidedly less with the shielded arc, show- 
ing that the conductive resistance of the arc 
is diminished by the increased temperature, 
as would be anticipated. The increased in- 
verse electromotive force is much greater 
than we had expected to find it, and at first 
might lead one to surmise why, with the 
ordinary arc, the inverse electromotive 
force does not rise with increased strength of 
current. This is probably to be explained 
by the fact that the chief effect of an increase 
in current is to heat a larger area of the car- 
bons to the same temperature, rather than to 
raise them to a considerably higher tem- 
perature. 

Observing the position of the point of in- 
tersection of the lines representing the silent 
and whistling arcs, we find that the passage 
from low to high inverse electromotive force 


TABLE XXIV. 
PosttrvE CARBON COOLED. 
Current = 7 amperes. 





Resistance. Length. Resistance. 
Length. = _= 
Minimum. Maximum, 1 2.72 
— 2 3.96 
1 3.86 4,24 ° 4% 
2 491 5.15 
3 5.90 6.36 
4 6.97 7.42 ee 
5 742 7.42 | Current = 8 amperes. 
6 1.27 7.66 
7 7.31 7.88 
8 Te21 7.97 1 2.52 
9 7.57 8.10 2 | 4.35 
10 s 8.48 | | 
11 8.64 | 
12 9.10 | 


TABLE XXV. 


y 


Current = 5.00 amperes. 


Current = 7.95 amperes. 


Current = 9.86 amperes. 





Resistance. Length. | Resistance. 
1.69* 0.50 | 1.95 
2.45 1.00 1.97 
2.57 1.00 2 09 
3 06 2.00 2.42 
3.21 2.00 2.42 
3.70 3.00 2.74 
3.66 3.00 2.92 
4 28 4.00 3.32 
4.17 4.00 314 
493 5 00 3,86 
4.80 
5.51 
5.37 





* These values deviate greatly from the curves. 


Length. Resistance. Length. 
0 50 3.70 0.50 
1.00 4 42 1.00 
1.00 4.33 1.00 
2.00 5.38 2.00 
2.00 5 38 2.00 
3.00 7.12* 3.00 
3.00 7.12* 3.00 
4.0) 7.68 4.00 
4.00 
45 00 
5.00 
6.00 
6.00 
TABLE 
Current. Number. 
5.00 31 r= 
7.95 32 f= 
9.86 33 = 


corresponding to the extreme readings. The 
current was sensibly constant. The highest 

set of values for the equivalent resistances 
corresponding to different lengths of arc 

are satisfied for the silent arc by the equa- 
tion (25) r =6.7-+-.167, and for the whist- 
ling arc by the equation (26) r=3.02+ 

1.107. The corresponding values of the in- 

verse electromotive force are 46.9 volts and 
21.1 volts. The lowest set of values are sat- 
isfied by the equations (27) r= 6.70 + .09/ 
for the silent arc, and (28) 7 =3.02-+-.97/ 
for the whistling arc. The corresponding 
values of the inverse electromotive force are 
the same as before, viz., 46.9 and 21.1, | 
respectively, showing that the changes ob- 
served in the difference of potential between | 
the carbons were due to variations in the | 
conductive resistance, and not to variations in 
the inverse electromotive force of the are. | 
These resistance variations, while amply | 
large to affect the readings of the voltmeter, | 
were too small to produce any sensible | 





XXVI. 

Equation. E.M.F. =a x C. 

3.30 + 1097 16.50 

2.00 + 0572 15.90 

1.70 + 0.38 7 16.76 
Mean, 16.39 


occurs with a length of arc of 9392 =.123 
in. for the line represented by equation (26), 
and of 4;4° =.131 in. for that of equation 
(28), which values are greater than those oc- 
curring with the normal arc and the same 
strength of current. The corresponding 
equivalent resistances are 7.34 ohms and 7.07 
ohms. 

We next tried ‘the reverse experiment of 
cooling the upper positive carbon. This was 
done by surrounding the lower end of the 
carbon with a brass tube, through which a 
current of cold water flowed. The nega. 
tive electrode was left in its usual condition. 
The arc under these conditions was ex- 
tremely unstable; the slightest breath would 
extinguish it, and even with a current of 10 
amperes it could not be elongated to a 
greater length than ,, in. It was quite blue, 
whistled, and gave but very little light. The 
extreme length of arc used was ,%, in. with 
the weaker, and ,, in. with the stronger cur- 
rent, Plotted curves gave the following equa- 





tions, satisfying the observations with toler- 
able exactness. 


Current. Number. Equation. 
7 29 r =1.67 + 1.117 
8 30 r =0.70 + 1,827 


The corresponding inverse electromotive 
forces are 11.7 volts and 5.6 volts, respect- 
ively. Both of these are much below the 
value already found for the whistling arc 
under normal conditions. But we also find 
here, for the first time, a great difference be- 
tween the inverse electromotive force with 
different currents. As with the normal act, 
the higher value occurs with the lesser cur- 
rent. With the current of 7 amperes the 
conductive resistance is lower than with the 
normal arc; but with 8 amperes it is higher. 
Owing to the low inverse electromotive force, 
the total resistance is consideraby less with 
both strengths of current. 

It was our intention to observe also the ef- 
fect of cooling the negative carbon, but 
this was prevented by an accident to the ap- 
paratus. There is no reason to suppose, in 
the light of Edlund’s experiments already 
cited, that this would have made any change 
in the nature of the results. 

This fall of inverse electromotive force 
with lowered temperature of the arc may 
be the explanation of the fall which occurs 
with the inverted arc, asthe increased con- 
vection, when the hot positive crater is 
turned upward, may be sufficient to lower the 
temperature by a slight amount. 

Tables XXIII and XXIV give the data 
from which our equations were determined. 

For observations on the arc formed under 
diminished pressure and in different gases, a 
metallic receiver was constructed, in which 
the rod carrying the upper carbon passed 
through the closed top of the receiver, and 
was movable by means of a micrometer 
screw. A window set in the side of the re- 
ceiver allowed observation of the arc. The 
exhaustion could be read by an attached 
gauge. The rubber screw plug, through 
which the rod passed, was covered with oil 
or glycerine to diminish the leakage. The 
construction of the apparatus was greatly 
delayed by unforeseen circumstances, so that 
up to the present date we have been able to 
make only a very few experiments. Some 
difficulty has also been met with from the 
heating and vaporization of portions of 
liquid which have leaked into the receiver. 
This was partially avoided by immers- 
ing the receiver in water. In the experi- 
ments thus far made with this apparatus, 
the pressure was 4 inches of mercury. Cur- 
rents were employed of 5, 7.95 and 9.86 
amperes, respectively, with lengths of arc 
from 7, to 4, inch. In all the experiments 
the positive carbon was uppermost. The 
are was found to be a whistling one up to 
the extreme limits obtained. The results of 
the experiments are given in Table X XY. 

These results, when plotted as before, give 
straight lines, represented by the following 
equations : 

These lines are all less inclined than those 
for the same current with whistling arc under 
normal pressure, showing that as the arc is 
lengthened the resistance proper increases 
less rapidly when the pressure is reduced. 
The total equivalent resistance is, of course, 
greatly diminished by reduction of pressure, 
but this reduction seems to be wholly due to 
diminished conductive resistance, the inverse 
electromotive force for the arcs used, all of 
which were whistling ones, being even slightly 
+ reater than at normal pressure, so far as can 
be judged from the data at present obtained. 

The scanty data at hand would not justify 
us, however, in concluding this apparent 
increase to be real. If such proves to he the 
case, the action is probably of the same 
nature as that supposed by Edlund to exist 
in the discharge of electricity in ordinary 
vacuum tubes; that is, an increase in the 
opposition offered to the passage of electricity 
from the solid electrodes, as the pressure of 
the intervening gaseous medium is dimin- 
ished. Further experiment, extending to 
higher vacua, and also with increased density, 
is necessary before any definite conclusions 
can be drawn as to this point, 
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In addition to those facts which are com- 
monly reeognized, the following conclusions 
seem to be justified by our experiments : 

1. There is a definite inverse electromotive 
force for the whistling arc, whose value is 
approximately 15 volts. 

2. The inverse electromotive force for both 
the silent and whistling arcs diminishes slowly 
as the current increases. 

3. The inverse electromotive force, a: least 
for the whistling arc, is less for the inverted 
than for the upright arc. 

4. The great change in equivalent resist- 
ance which occurs when volatile salts are 
introduced into the arc is chiefly due to a 
large fallin the inverse electromotive force, 
although there is at the same time a marked 
liminution in the conductive resistance. 

The diminished total resistance of the 
are in rarefied air is due solely to a diminu- 
tion in the conductive resistance. 

There evidence to show that, 

considerable reduction of pressure, 
there is a slight increase in the inverse elec- 
tromotive force 


is some 


with 


Rogers Laboratory of Physics, 


closest scrutiny and study. For the sake of 
durability, all wearing surfaces have been 
made a3 large as possible; and stcel, phos- 
phor bronze and the best grade of Bubbitt 
metnl have been exclusively used in their 
construction. An effort was also made to 
avoid all sharp corners and fillets where 
dirt, grease or oil could lodge, so that the 
machine can easily be kept clean. Where 





and what was worse, ordered him sent to jail 
until Friday, when the law will introduce 
itself more forcibly to him, When Eddie 
was being towed below he turned around 
and asked : 

“Say, Mister, dell Higgenlooper dot ids 
only a leedie funny bizness! Yust a funny 
choke !” 


—<—->- —— 





regularity of speed is desirable, in cotton, | 
woolen, paper or flour mills, electric light | 
stations or printing establishments, they give | 
splendid satisfaction. 
—EE 


No Gas Bills for Him. 

Tired of the alarming regularity with 
which the gas bills came to his barber shop, 
Ed. Ascb, who lives at York and Linn, Cin- 
cinnati, resolved to work a patent ‘‘snaplet” 
on the bloated monopolists who sent the 
bills. He accordingly procured a piece of 
rubber hose and attached it to the inlet pipe. 
The other end he connected with the service 
pipe. 

He chuckled with inward glee for three | 
or four days, and softly remarked to him- | 
self : 

‘*Ach! I bed I make Cheneral Higgen- 





June, 1886. 
re = 
The Lane & Bodley Improved Corliss 
Engine, 


This engine, which has been growing in 
popular favor ever since its introduction, is | 


illustrated on this page, a view of the rear aforesaid monopoly suddenly appeared, and | pany, and will return to gas. 


looper, of the gas company, vonder vich ist 


|de schmartest, himselluf oder Eddie Asch, 


de barber !” 
Yesterday morning an emissary of the, 


Westinghouse, Jr., 
}of the 


| become. 


The New Patent of Westinghouse. 

A Washington dispatch states that a 
patent was issued last week *‘to George 
of Pittsburgh, inventor 
Westinghouse air brake, for a new 
system of distributing electricity, to Le used 
in lighting and for other purposes—a system 
which, it is said, will greatly cheapen the 
electric light and render it a more dangerous 
rival of illuminating gas than it has yet 
The new invention will, it is 
alleged, effect a saving of aboat 95 per cent. 
in the distributing main wires as compared 
with the Edison ‘three-wire system.’ We 


| understand the system is somewhat similar 
| to that of Gaulard & Gibbs. 


>_> 
No Electric Light for Waco. 

After little mov. .ii.n six months’ experi- 
ence with the eleci:ic light as a street illum- 
inant, the City Council of Waco, Texas, 
passed a resolution abrogating the contract 
existing with the Jenney Electric Light Com- 
The reason 





Improvep Cor.uiss ENGINE OF LANE & BoDLEy, CINCINNATI. 


side of the engine being presented. A great | 
many of these engines from the large manu- | 
factory of Lane & Bodley, Cincinnati, have | 
gone into the electric lighting field, meeting 
with pronounced success where large powers 
with small consumption of fuel and small 
expense for maintenance were desired. The 
Corliss was one of the first automatic cut- 
off engines produced, that is, 
in which s:eam is admitted to the cylinder at 
full boiler pressure, the amount being con- 
trolled by the governo1, which automatically 
determines the time in each stroke at which 
the steam admission velves are to close, thus 
cutting off the supply of steam to the cylin. 
der, the remainder of the stroke being per- 
formed by the expansion of the steam im- 


prisoned there. The mechanism by which 


this is accomplished in the Corliss engine is | 
its chief and peculiar feature, and one which | 
experience has shown to be extremely prac- | 


tical. In addition, the general form of the 
engine, 


pullow-block are all characteristic of the type. 


The Lane & Bodley Company claim to be | 


producing as perfect an engine of this class 
as is possible. As thesuccess of the machine 
as a whole depends upon the successful per- 
formance by each part of the duty required 
of it, it was deemed advisable to subject the 


shapes and dimensions of each detail to the | 


an engine) 


its cylinder, its girder-frame and its | 


| going down into the cellar discovered the 
|hose. An hour later a man attired in a 
gaudy uniform of blue and brass dropped | 
in. 

**Vot you vant, 
Eddie. 

| No!” replied the officer. 

‘* Hair cut, den ?” 

ae No ‘had 

‘*Shampoo, berhaps . 

** Guess not.’ 

“‘ May be you vant de dandruff daken off | 
your scallup ; may be I gan drim your vitz- 
kers, or glip your hair on de sides ?” 

** No, sir.” 

| Eddie dropped his towel and calico cover, 
and raising his voice to a high pitch, de- 
manded : 
‘* Vell, vot do you vant, den ?” 
The man in blue reached out, and seizing 
Eddie by the neck, softly said : ‘‘ 1 want you 
| for stealing gas.” 
In the police court this morning he was 
| all smiles, and explained to Judge Fitzgerald 
that it was just a joke. 
| ‘JT yust make me a liddle fun mid Hig- 
genlooper. Dot’s a funny choke, ain’d it. 
He nefer kin find out vere dot gas goes? 
Ha-ha !” 

But the Court did not join in the laugh, 
and instead found him guilty of larceny, 


a shafe ?” 


demanded | 


| given for this is the failure of the electric 
light company to supply light according to 
contract. The Jenney company has an exten- 
| sive plant there. It is not known what 
course the company will pursue, but litiga- 
tion will be likely to result. 
ome 
A Goose Story. 

| A dispatch from Fort Keogh, M. T., says 
|that on Saturday night a curious circum- 
stance happened in Miles City. A flock of 
| wild geese, flying southward over Montana 
from the northern cold, became attracted by 
the electric light in the town. They passed 
over the city, then came back, and descend- 
ing, circled in close proximity to a cluster of 
lights, all the time uttering their discordant 
cries. They kept up their circling about 
half an hour, and then took up their south- 
ern journey. 

—— me 


—— Mr. W. F. Stanley, formerly with 
the Western Electric Company, has formed a 
partnership with the electrical house of E. W. 
Huzazer, of 32 Frankfort street, New York, 
Mr. Stanley is an active and well-known 
electrical worker, and his union with Mr. 
Hazazer makes the vew firm a particularly 
strong one, and one possessing the elements 
of a fine busiuess success. 








ELECTRICES 


PAT EWS, 


—— The Selma, Ala., electric light people 
have some style about them, and are painting 
their poles black and yellow. 

—— The Sawyer-Man Electric Company 
is having 14,009 incandescent lamps con- 
structed on order at the present time. 


—— The Yonkers (N. Y.) Schuyler Elec- 
tric Light Company has been incorporated 
with a capital of $100,000. 


At Mansfield, Mass., ground has been 
broken for the new building to be occupied 
by the Frenyer & Razee Electric Supply 
Company, who wi!l remove their works from 
Exeter, N. H., on its completiou. 


—— The Pittsburgh Electric Light Com- 
pany have commenced the erection of a 
2,000 light Westinghouse plant on the South 
Side, the contract being awarded to West- 
inghouse, Church, Kerr & Co. 


—— The merchants at Biddeford, Me., are 
expecting soon to besupplied with the electric 
light. An active canvass is being made to 
ascertain the public preference in the matter 
of which system to introduce. 





—— The Edison Company had in use in 
this country in 1881 5,122 incandescent 
lamps ; in 1882, 29,192; in 1883, 64,856; in 
1884, 98,020; in 1885 they had 520 onthe 
and 152,875 lamps, and in 1886, 702 plants 
and 181,463 lamps. 


—— At the International Exhibition in 
Liverpool, October, 1886, the ‘ Electric” 
leather belting of Messrs. Chas. A. Schieren 
& Co., of this city, was awarded the bronze 
medal for superior quality and workman- 
ship. 

—— The treasurer of the Middlesex Elec- 
tric Light Company of Lowell offers 1,800 
shares treasury stock at par value $10.00 per 
sbare. The company has paid three semi- 
annual dividends of 3 per cent. each, and is 
doing a good business. 





The Sawyer-Man incandescent plant 
of 500 lights, in the establishment of Hood, 
Bonbright & Co., Philadelphia, is to be in- 
creased to 900 lights, the firm being so well 
pleased with the work of the first lot that 
they were unanimous in deciding on the in- 
crease. 

—— The Paterson (N. J.) Electric Light 
Company now bas $75,000 worth of property 
in that city. The stock, issued at 50, is now 
held at 119. There was only $50,000 issued, 
but the profits have been invested in extend- 
ing the plant instead of declaring dividends, 
and the prices are about to be reduced nearly 
fifty per cent. This is a big success for the 

little while the company has been in exist- 
ence. The active manager of the company 
is Mr. John F. Noonan. 


— The Nashua Electric Light and 
Power Company, Nashua, N_ H., has started 
their electric lights with perfect success. 
They are running 45 Thomson-Houston Com- 
pany arc lights, and will soon start their in- 
candescent lamps. They usethe Armington 
& Sims Company engines, and their boiler is 
set with the Jarvis patent boiler setting. 
Their fuel is waste wood and wet sawdust, 
costing them seventy cents a night to run 45 
are lights. 


—— At present there are in operation in 
the city of Philadelphia for public lighting 
just 352 electric lights. This includes the 
rural as well as the built-up portions of 
Philadelphia. There are in West Philadel- 
phia 41 lights; in Frankford, 10 lights; and 
in Germantown, 14 lights. The others are in 
the city proper. In the entire city there is 
really but one street that is properly lighted, 
and that is Chestnut street between the Dela- 
ware River and Thirty-third street. All the 
rest of the streets are either in darkness or 
the lights are scattered about to suit the fancy 





of the councilmen. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING OCT. 
26, 1886. 





351,361 Electro-magnetic regulator; Thomas E. 
Adams, Cleveland, Ohio. 

351,367 System of telephony and telegraphy; 
Charles Langdon Davies, London, England. 

351.869 Electric lighting apparatus; Arthur C. 
Ferguson, Saratoga Springs, N. Y. 

351,381 Electro- mechanical signal apparatus ; 
William W. Le Grande, Louisville, Ky., assiguor to 
H. R. Dering, W. W. Dering and T H. Upperman, 
all of same place, and George E. Rockwell, Indian- 
apolis, Ind. 

351.388 Electric current indicator ; 
Mather, Windsor, Ct. 

351,389 Arm support for telephone operators: 
Chester K. Mead, Des Moines, Iowa. 

351.408 Burglar alarm system; Phillip K. Stern, 
Toronto, Canada. 

351,485 Telegraph key; John M. 
ville, Ky. 

351,488 Reel for electric 
Bowyer, Erie, Pa. 

351,524 Duplexing railway telegraphs ; 
Phelps, New York, N. Y. 

351.525 Duplexing railway telegraphs; 
Phelps, New York, N. Y. 

351,544 Dynamo-electric machine; Henry E. 
Walter, Clifton, assignor to Charles Batchelor, New 
York, N. Y. 

351,588 Mechanical telephone system; 
Farmer, New York, N. Y. 

351,589 System of electric distribution; Lucien 
Gaulard and John D. Gibbs, county of Middlesex, 
England, assignors to George Westinghouse, Jr., 
Pittsburgh, Fa. 

351,597 Telephone system; Nicholas C. Heissler, 
St. Petersburg, Russia. 

351,599 Electric vibrating call or signal bell; 
Chas. Henzel, New York, N. 


351,600 Electrical door. opener 
“ William Wood, New York, 


Richard H. 


Biggs, Louis- 
conductors; John M. 
Lucius J. 


Lucius J. 


Moses G* 


Cc harles Henzel 


351,601 Electric lamp; Warren S. Hill, Boston, 
saa 
351,602 ——- battery; Charles J. Hirlimann, 


New York, N. Y. 

351,611 Compound for insulating telegraph wires, 
etc.; Robert Alexander, Washington, D. C., as 
signor of one-half, by direct and mesne assign- 
ments, to Louis W. Sinsabaugh and the Barber 
Asphalt Paving Company, both of same place. 

351,650 Electro-magnetic car brake; Harvey 8. 
Park, Henderson, Ky. 

351,661 Electric time detector; John C. 
Boston, Mass. 

351,697 Underground conduit for electric wires ; 
F. V. Greene, New York, N. Y., assignor to the 
Barber Asphalt Paving Company, Washington, 
dD. C. 


Wilson, 


351,702 Electric valve; Warren S. Johnson, White 
water, assignor to the Johuson Electric Service 
Company, Milwaukee, Wis. 

351.704. Conductor for telephones ; 
Knudsen, New York, N. 


Adolphus A. 





Business wanted for a two-story factory, 7535, 
well lighted, engine, gas, etc.; built to encourage 
some industry in the village of Mattapoisett, Ply- 
mouth Co., Mass. Apply to P. M. 





Intending to purchase’ Elec- 
trie Lighting Machinery, 


should consult 


Parties 





W. N. GRAY, Electrical Engineer, 
CARLISLE BUILDING, CINCINNATI, 0- 
NEW YORK & S wasnnarpN ELEC- 
TRICAL PATENTS. 
FOWLER & FOWLER. 
A. C. FOWLER, C. E., Attorney at Law, EXAMI- 


NER IN U.S. Pi TENT OFFIC E, 1880 to 1886, ELEC- 
TRICAL DIVISION, Office, Temple Court (Beek- 
man and Nassau Streets, New York ¢ ity. 

CHAS. D. FOWLER, Counselor at Law. Office, 
Vacitic Building (622-4 F Street, half block east 
Patent Office), Washington, D. C. 

Investigations and Correspondence in FRENCH and GERMAN. 





DWARD P. THOMPSON, Solicitor of Electrical 
Patents, and Electrical Expert (two years Van- 
ager—sucvcessor to N. 8S. Keith—of the Pat. Agenvy of 
the Electrical World and Associate Editor), who per- 
sonally prepared and prosecuted, while Manager, 
every case in caveats, patents, trade marks, ete.. 
submitted to the Agency, has established, as sole 
proprietor, manager and attorney, a patent office. 
No risks. Deposits to be held by the Madison 
Square Bank, New York, till the client is satisfied 
with the work; otherwise refunded. From the 
Agency’s circular, distributed just before my de- 
parture: “We could fill pages of similar unso- 
livited compliments. We might add that since 
these letters were received we have done additional 
patent business for nearly all the above, and that 
to our knowledge we have never lost a client.” 
Write for personal testimonials and insiructions, to 
E. P. THOMPSON, Temple Court, Beekman st., N.Y. 


PAINE & LADD, 
PPR a | STORY B. LADD. 





Attorneys in Patent Causes 
And Solicitors of Patents, 


WASHRINGTON, D. C. 


| 





~ HUNCTRIGAL PATENTS. 


GEORGE H. BENJAMIN, 


35 Wall St., New York. 


Consulting Electrical Engineer, 
Expert in Patent Causes, 


Solicitor of U.S. and For.ign 
PATENTS for ELECTRICAL INVENTIONS. 


TELEPHONE STOCKS 


Of all the different Companies 
BOUGHT AND SOLD ON COMMISSION, 
ALSO 
Chicago Local Stock and Bonds, 


Ss. G LYNCH, 


La Salle Street, Chicago. 
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EDISON LAMPS. 


3g to 6 Candle Power—Special, 135 ohm Resistance 
Lamps, aia Lamps of 16 Candle Power, 
» to 40 Volts. 


$i. 50 EACH. 
50 per cent. discount, when ordering one dozen. 
Special rates on large orders. 
STOUT MEADOWCROFT COMPY. 
82 and 84 FULTON STREET, NEW YORE CITY. 
P. O. Box, 2411. 


Electrical Works 


MANUFACTURERS OF 


TRIG SUPPLIES, 


Detroit 
ELEC 


INCLUDING 
Medical Batteries, Skeleton and Box Bells, Burglar Alarms 
House Annunciators, Fire Alarm Boxes, : 


ins, and Brackets, 


INSULATED MAGNET, TELEPHONE AND ELECTRIC 
LIGHT WIRE. 


GENERAL OFFICES and FACTORY: 


DETROIT, MICHIGAN, 





Electric Light Line Construction Material and Tools. 


South Western Electrical Supply Company, 


1304 ST.LOUIS AVE., ‘‘STATION A.,” 
ERANSAS CITY, MISSOURI, 


DrEa.ers IN 


Globes and Carbons a Specialty. 


ALSO CONTRACTORS FOR ARC AND INCANDESCENT ELECTRIC LIGHT PLANTS. 








HAW:&:GEAR 


MANUFACTURERS OF 


ELECTRICAL APPLIANCES 


Special Tools and Dies. 





Model and Experimental Work a specialty. 


Nos. 53 and 55 North Seventh Street, F hiladelphia. 








Fig,259 


A. H. PATTERSON, Manager 


ote 


PHOENIX GLASS COMPANY, 


(Works, Water Cure, Beaver County, Penn.) 








A FULL LINE OF ELECTRIC LIGHT GLOBES & SHADES, 
BOTH ARC AND INCANDESCENT, 


In Opal, Flint and Art Glass Effects, in Opalescent and other Colors, ! 
729 BROADWAY, COR. WAVERLEY PLACE, NEW YORK. 


Fig.255 
——MANUFACTUCRERS OF—— 






















ANCHE Seay co., 
THE LECLA 140 Was 180 Si» New Yay 





COMPLETE. 


GENUINE DISQUE CELL, 
The Porous Cell also bears Label. 


Every Jar and Porous Cell bears the label 


' DO NOT BE 
> IF DEALERS 


None of the Imitations Compare with it in Efficiency. 


THE ONLY GENUINE 


(NCI DISOUE BATTERY 


Is THAT MADE BY 


THE LECLANCHE BATTERY COMPANY. 


and trade mark as shown in the eut. 
All others are imitations. 


IMPOSED UPON. 


HAVE NOT THE GENUINE BATTERY. 
SEND DIRECT TO US FOR PRICELIST. 





BITTE 














THE LECLANCHE BATTERY C0. 


149 W. 18th St.. NewYork. 





GENUINE DISQUE POROUS CELL. 





Standard -. 
TELEGRAPH AND TELEPHONE APPARATUS, 





Filectrical » Works, 


MANUFACTURERS OF 




















Hotel and House Annunciators, Burglar Alarms, 

















CALL BELLS, “POST’S® MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 





IN STOCK :—FULL LINE = 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices, 


i= ESTIMATES FURNISHED, 


SEND FOR CATALOGUES AND PRICES. ay 


Cincinnati, Ohio, U. 8. A, 
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SUN ELECTRIC COMPANY, 


woBuUToRn, MASS. 
MANUFACTURERS OF THE 


BEST SYSTEM 


Ineandescent Liphting 


ON ARC LIGHT CIRCUITS, 


Posse:sing a Flexibility Equal to 
Low Tens‘on Distribution. 








SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT CUT-OUTS, 


GANG SWiItTtcHeES, 


In stock and to order. 

Contracts made for 
special manufacture and 
for the exclusive use or 
® sale of any Electrical 
apparatus. (Electric 
Light a specialty). De 
scriptions and prices on 
request. 





Correspondence 
Solicited. 


W, B. CLEVELAND, Prop. 
26 S. WATER ST., CLEVELAND 





Handle Removable. 





THE UNION FIRE ALARM CO, 


145 Broadway, New York, 
ARE NOW PREPARED to FURNISH the CHEAPEST & BEST COMPLETE 
Fire Alarm System 
EVER DEVISED. 
PARTICULARLY ADAPTED to SMALL CITIES and TOWNS. 


Correspondence solicited and Estimates furnished. 














ouUR NEW 


LECLANCHE FARADIG MEDICAL BATTERY 


Our Leclanche Faradic Medical Battery is of a new and entirely original design, 


It isa new departure, and avoids the use of all obnoxious 
acids that destroy the c lothe “3, stain the hands and make the con- 
stant handling of such medical batteries absolutely dangerous. 

It is simplicity itself, and in ordinary use will ran ONE YEAR 


Bat mADIC 


WITHOUT ANY ATTENTION, OR THE EXPENDITURE OF A SINGLE 
PENNY FOR SUPPLIES. 

RE SGRLLLEY&CO. There is no zinc to raise or lower, no fluids to be renewed. It 
is always ready, and does not corrode when not in use. Its first 


cost and the subsequent expense is far less than that of the 
dangerous red or white acid batteries heretofore manufactured. 


The LECLANCHE FARADIC has three currents, is nickel- 


plated and mounted in an ornamentally ~° case, » Ses x6R4x 
51; inches in size, and sold at the low price of 


E. S. CREELEY & co. 


(Suecessors to L. G. TILLOTSON & 60.,) 
Manufacturers, Importers and Dealers in 


TELEGRAPH, TELEPHONE AND ELECTRICAL INSTRUMENTS 
and MATERIAL OF EVERY DESCRIPTION, 


Nos. 5 and 7 DEY STREET - - NEW YORK. 








TO, ELECTRIC LICHT* AND" POWER “COMPANIES* AND 
DEALERS IN SMALL POWER MACHINES. 























An electric motor which can be placed directly upon an arc light circuit, 
which will do its work reliably and economicelly, and can be had at a low 
enough cost, is a thing which the electric lighting Sag and manu- 
facturing interests of this country have long been seeking for. The many 
attempts that have heretofore been made to produce a motor adapted to 
this purpose have only resulted in machines which were open to several fatal 
or wage 

seerester and capacity Rad the “‘C &C” Electric Motor aman | et 
Sane “Weig ht, 12 lbs. ; size, 7 1-2 by 5 by 3 inches; capacity. up to !-8 
horse power, Saabs to the current supplied ; current capacity, 18 mee 
speed from 500 to 2,C00 turns per minute, according to power required; speed 
required for running average sewing machine, 1,000 turns per minute; electro- 
motive force required, from 3 to 10 volts, according to power; for’ avera 
=-sewing machines about 5 volts; counter Soars force generated 
motor rurning at 1,500 turns per minute, witb amperes in field, 5 wales 
efficiency, 60 t o 15 per cent.; entire resistance h machine, the armature and 
tield being mn pod dy 1-7 ohm; ‘no sparking at commu’ ator, the armature having 
a continuous winding; commutator brushes are arranged so that the arma 
ture can be turned in either direction without injury of any kind ; commutator 
does not wear out, and, together with brushes, is entirely inclosed and pro- 
tected. 7 peseecetaas? Saene vantages are also manufactured by this 
reuits. Our twocell battery will give power for 
the pcr Ao amen of family sewing during two or three weeks. Price of 
Are ~~ Motor, with shunt, $20; without shunt, $17.50: Incandescent 
Motor, $20; Domestic Apparatus (Motor and Battery), $25. Discounts for 
cunasilien. Compound dry in cakes and cheap. 


The “C&C” ELECTRIC MOTOR CO, No. 2 Wall Street; New. York, 








THE _— ELECTRIC C0. 


‘HARTFORD, CONN. 


8. G. CHENEY, Pres’t. ROBERT CHENEY, Vice-Pres’t. 
P, H. WOODWARD, Sec. and Treas. N. T. PULSIFER, Gen’l Manager. 
THOMAS PRAY, Jr., Gen’l Supt. 


SOLE MANUFACTURERS 
UNDER ALL THE PATENTS OF RicharD H. MATHER FOR 


ELECTRIC LICHTING 


AND 


TRANSMISSION OF POWER. 


UNDER ALL THE 
PERKINS FOR 


locandscet Lam aud Appliances for Lneandeseent Liehting, 


EXECUTIVE OFFICE, HARTFORD, CONN. 


>| New York Office, 145 Broadway. Cincinnati Office, Carlisle Building, 


Chicago Office, 117 & ti9 Lake St. Atlanta Office, 16 Nth Broad St. 


Soe MANUFACTURERS PATENTS 


CHARLES G. 


ALSso, or 













we Electricay Wop, 3" 


PROVIDENCE, R. I. 


MANUFACTURERS OF PATENT ae a 


INSULATED ELECTRIC WIRES 


TELEPHONE & INCANDESCENT CORDS. 


ELECTRIC LIGHT WIRE 


MAGNET WIRE, PATENT RUBBER-COVERED WIRE, 
LEAD-ENCASED WIRE, FLEXIBLE CORDAGE, 
OFFICE AND ANNUNCIATOR WIRE. 


UNDERGROUND & AERIAL CABLES 


New York Office: 15 Cortlandt St. 


GEO. L. BEETLE, Agent. 


ELECTRIC WINDOW TAPPERS,* ““"swsessseuswnee™™ 
ELECTRIC MOVING FIGURES, FROM $12.00 UPWARD. 


Particulars on Application. 
INVENTORS OF ELECTRICAL NOVELTIES AND SPECIALTIES WILL 
PLEASE COMMUNICATE WITH US. 


THE EMPIRE CITY ELECTRIC 6O., 779 Broadway, New York. 
THE 


AMENGAD Beh T | 


95 MILK ST., BOSTON, MASS. 














This Company owns the Letters Patent granted 
to Alexander Graham Bell, March ‘7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRIC SPEAKING TELEPHONES infringes 
the right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 
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Electrical Insulator, Water, Gas and Sewage Proof! 
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DERGROUND GoNDUIT SYSTEM. 


i all 


wih 


N Tl S 


Absorbs no Moisture! Frost Cannot Affect It! 


CRUSHING STRAIN, 5,500 LBS. PER SQUARE INCH—-GOVERNMENT TEST, 


A Complete, Comprehensive System of Conduits for Electric Light, Telegraph, Telephone and Private Wires and Cables for Rental Purposes, 





The 24-inch ducts in this Conduit are leased to different companies, which may then occupy them 
with such wires and cables as they may adopt. New wires may be introduced or old ones replaced 
through these ducts between the man-holes as shown in the cut. ae 

An experience of six years for Underground Drainage has shown the superiority of this material as 
a resistant of moisture, and its consequent immunity from damage by frost. It has been in use for 


D. H. 


2” CORRESPONDENCE SOLICITED. 
Proprietor,® No. 


DORSETT, 


electrical purposes the past winter in the solidly frozen streets of Chicago without injury ; is the system 
used by that city, eivtan pestect, unbounded satisfaction, and is now being introduced into the cities of 
St. Louis, Cincinnati and Detroit. The whole body of the Conduit is a thoroughly reliable insulator, 
sngpested alike by acids and alkalies. The cheapest and most perfect Conduit in the marke: 
to-day. 


A 


G61 La Salle Street, Chicago, Ill. 





JARVIS ENGINEERING CO. 


BOSTON, MASSACHUSETTS. 
Complete Steam Outiits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn clicap fuels, Armington & Sims Engines, Ete, 


SEND FOR CIRCULARS, 


ZELL ENGINEERING COMPANY 


Contractors for Steam and Power Plants. 
Highest Economy and Efficiency guaranteed. 


112 LIBERTY STREET - - NEWYORK. 








THE 


LITTLE-McDONALD UT-OUT 


PATENTED MAY 20, 1886. 1,000 IN USE. 


SEND FOR CIRCULARS AND PRICES 


J. A. POWERS, 


TROY, NEW YORK. 


THE ELECTRICAL SUPPLY CO. 


Manufacturers of and Dealers in 


RLECTRICAL |NSTRUMENTS and SUPPLIES. 


Being Manufacturers of Bare and Insulated Wires and Cables 
of every description, we are prepared to give prices for large 
quantities. 

















We Manufacture the Celebraiecd Wallace Diamond Carbons 
for Electric Lights, which are Superior to all others. 


OUR NEW ILLUSTRATED CATALOGUE WILL BE MAILED 
TO ANY ADDRESS FREE OF CHARGE. 


THE ELECTRICAL SUPPLY CO. 
171 Randolph Street, Chicago, and 17 D:y Street, New York. 














| ALFRED F. MOORE, 


Manufacturer of 


Insulated Wire, 


for Telephone, Telegraph and Electric Light. 

> OFFICE, LINE, AND 

= = = Amnuneciator Wire, 
: Magnet Wire, and Flexible Cordage, 


Brownlee & Co., 200 & 202 N. THIRD ST. 
DETR OIT, MICH. PHILADELPHIA, PA. 


legraph Poles G ARBONS 


Cedar Telegraph Poles 
BOULTON CARBON CO. 


MANUFACTURERS OF 
FORMERLY 


Cross Arms, Pins and Brackets, | 
CAK AND LOCUST PINS, 

Boulton Standard Carbon Comp’y, 
CLEVELAND, OHIO. 


BROWNLEE’S CONCAVED BRACKET. 
We do not brag about our Carbons, but we 
challenge the World to produce a better. 





— 
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Patent applied for.) Send for Catalog¥” 





A PERFECT ELeEcTRIC LICHT CLOBE. 


THE UNION GLASS COMPANY, 


HALF GROUND (Horizontally). 
BOSTON, MASS., 


U. Ss. A,, 





MANUFACTURERS OF EVERY DESCRIPTION OF 


j ARC ann INCANDESCENT 


Se 
4x10 inches 


ELECTRIC-LIGHT GLOBES 


SEND FOR PRICE-LIST. 


New York Safety Steam Power Co. 


80 CORTLANDT 8T., NEW YORE CITY, 
Builders of 


STEAM ENGINES 


ALL SIZES, FOR ALL PURPOSES. 


Horizontal and Vertical Automatics. High Speed, 
Low Speed, 50 Different Sizes 500 Engines 
always in Stock. 





-ADDRESS:— 


ZY E.T. CopeLanp, Gen. Agt, 30 Cortlandt St., N. Y. 
J. H. Hovenron, 66 Canal St., Boston. 
Wm. A. Hammett, 64 So. Canal St., Chicago. 
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SAWYER-MAN ELECTRIC CO. 


Licensed by and Succeeding to the Commercial Business of the 


Consolidated Electric Light Co. 


OWNERS OF THE 


SAW YER-MAN PATENTS. 

















PHILADELPHIA OFFICE, 
No. 205 WALNUT PLACE. 
BOSTON OF FICE, 
No. 338 Federal Street. 


GENERAL OFFICES: 


MUTUAL LIFE BUILDING, 


No. 382 Nassau Street, 
NEW YORK CITY. 














The DYNAMO of this Company is AUTOMATIC in its regulation, and will Maintain a UNIFORM 
LIGHT, with ALL or ANY PORTION of the Lights in Circuit. Our LAMP will NOT BLACKEN, and 
will MAINTAIN its CANDLE POWER during its Guaranteed Life. 


PLANS AND ESTIMATES FURNISHED FOR ALL KINDS OF INCANDESCENT LIGHTING. 


Estimates Furnished for the 


THOMSON- -HOUSTON SYSTEM OF ARC LIGHTING. 
THe WesTINGHOUSE MacuINE Co. 


OF PITTSBURCH, Manufacturers of 


+The WESTINGHOUSE AUTOMATIC ENGINE 
THE “JUNIOR” AUTOMATIC ENGINE. 


Enjoying the Largest men of any Engine manufactured in the United States, we shall further enlarge it by a Rebate to the Purchaser of a share 
of ovr earnings in the shape o: 


GENERAL REDUCTION IN PRICE. 


The First Reduction is now in effect, and others will fo!low as results warrant. All our Latest Improvements are in force. 


The “Junior” Automatic Engine. 
is a Special Design for the Legitimate Low-Priced Trade, Sizes, 15, 25 and 35 H. P. only, which we 


SELL AT A PRICE THAT CANNOT BE MET 


by the Cheapest Sieettien Engines. Forged Steel Shafts and Rods. Well built and serv bl 
Absolute U niformity of Parts, a Priced Repair List, and 200 Engines ad a? > Seem 
and our position in the trade is invincible. 








AUTOMATIC ENGINE 3 =a —S—} 
THE WESTINCHOUSE ELECTRIC COMPANY of ‘Pittsburgh, Is Conceded to Manufacture 


THE REPRESENTATIVE INCANDESCENT SYSTEM. Elegant details for Isolated Plants. Trained Engineers in Steam and Electrical Departments. 
Undivided Responsibility THE CONSTRUCTION OF CENTRAL STATIONS is our special field, in which we are far in advance of all 
competition. Capital Investing for Dividends will do well to close no Contracts until our System is investigated and our Proposals considered. 


Contracting Depariment for the United States in charge of WESTINGHOUSE, CHURCH, KERR & CO., 17 Cortlandt Street, New York, and 98 Fourth Avenue, Pittsburgh, Pa. 


FAIRBANKS, MORSE & CO.,Chicago. FAIRBANKS &CO., St.Louis. D.A. TOMPKINS & CO., Charlotte, N.C. 
AND FOR ENGINES ONLY, 





PARKE & LACY, - - San Francisco, Cal. | ROBERT MIDDLETON, - - Mobile, Ala. KEATING IMPLEMENT & MACHINE COM- 


PARKE, LACY & CO., - Salt Lake, Utah. H. DUDLEY COLEMAN, New Orleans, La. | PANY, - - Dallas, Texas. 
RPOREIGN AGENTS: 

IMRAY &CO., - - Sydney, Australia. TOMAS C. FOLEY & CO., Buenos Ayres, J.ARCE &CO,, - - - - Mexico, Mex. 

R. ROGERS, - - - - Paris, France. | Argentine Republic. PAUL CIRARDONI, - Vienna, Austria. 

J.-PARKER READ, - Valparaiso, Chili. F.E. AVERILL, - - Delft, Holland. CARBONE & GIRARDONI, - Genoa, Italy, 


Licensed Manufacturers for Great Britain and India, ALLEY & MACLELLAN, Glasgow, Scotland. 
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THE 


Solar Carbon & Mfg, Co. 


(WORKS NEAR PITTSBURCH, PA.) 


The only Carbon madefrom Natural Gas 
Our works are thoroughly equipped with 
Modern Machinery, and we guarantee the 
longest life, greatest brilliancy without 
hissing. 

GENERAL EASTERN OFFICE, 
55 South Third Street, 
Philadelphia, Pa. 


SCHAEFER ELECTRIC MFG. CO. 


INCANDESCENT LAMPS, From !O to 100 Candle Power. DYNAMO MA- 
CHINES of Improved Construction. 
Proposals and Estimates furnished for Complete Installations of Incandescent plants upon application to 


P.O. Box, 3068, Boston, Mass. 


FACTORY AT CAMBRIDGEPORT, MASS. 


Harris-CorLiss STEAM ENGINE 


BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im- 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST ECONOMICAL STE’ M EN- 
CINE BUILT 

















ES. JOHN C, FRANCIS, Secy. 


HAYDEN, P 


—_THE— 


Waterbury Electric Co. 


MANUFACTURERS OF 


ELECTRICAL APPARATUS, 


MAGNETO BELLS, 
ELECTRIC LIGHT and 
TELEPHO\E SUPPLIES. 


Send for our Prices Before Purchasing Elsewhere. 
Estimates Furnished on Special Instru- 
ments and Machinery. 








8) 
Vga WATERBURY 
| 42 ELECTRIC co. 























WATERBURY, CONN. 


‘The ne - BodiewCo. 


MANUFACTURERS OF 


Automatic Cut Off Engines, 


From heavy patterns, and unequaled 
for ELECTRIC LIGHTING, 
Combining Economy and Reliability 
STEEL BorLers, HEATERS, SHAFTING, PUL- 
LEYS AND GEARING. 









265 to 273 Water St., 
Cincinnati, O. 





shultz Belting Company, 


SHULTZ PATENT FULLED LEATHER BELTING AND LACE LEATHER. 


Office and Factory : Cor. Bismarck and Bartoa Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 


stre ngth of the hide) is not tanned, but rawhide fulled and softened by our ccna pg Our Belt- 
ing is more pliable, hugs the pulley better, transmits more power than any other, and is the only perfect 
ELECTRIC JAGHT BELT MADE. Agents in all cities. Send for trial belt. 





THE IDE ENCINE, 


THE MOST SIMPLE, DURABLE AND ECONOMICAL 


In the World. References furnished from 
the most successful Electric Light 
Plants in the United States. Medal 
and Highest Award from 


Franklin Institute of Philadelphia, Pa. 


MANUFACTURED BY 


Foundry and Machine Dept. 


Harrisburgh Car Mfg. Co. 
HARRISBURGH, PA. 





| 
} 





Aviomatis Cul0lf Sngine 


D. W. Baker. Cc. 0. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLA TIN U M, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 


Platinum in sheet and w:-e, all sizes, and any degree of hardness. Scrap and native platinum purchased. 


THE UNITED STATES ILLUMINATING CO. 


59 AND Gi LIBERTY STREET, NEW YORK. 
SOLE GRANTEES OF THE ly OF WESTON, MAXIM, poe AND OTHERS FOR THE 
TY OF NEW YORK AND VICINIT 
Five years’ practical PIE... in the installation of these well- od systems of Arc and Incan- 
descent Electric Lighting, enables the Company to give the most perfect, reliable and economical 


Electric Lighting known. 
Among the most prominent installations which this Company has effected in the city and vicinity, 


are the following: 
New York Post Office, 





St. Denis Hotel Press Clab, 


Washington Building, Bechtel’s Brewery, Staten Island, Delmonico’s, 
Mortimer Building, Brooklyn Eagle, Hotel Brunswick, 
€o., be - Muller, Turtle Bay Lotus Club, 


Union Ferr 
Ponasylvania R. R. Ferry, 
Matual Life Insurance Co., 
Coleman House, 


Union Club, 
Union Square Botel, 
Brooklyn Bridge. and others 


Brew 
Equitable Building, 
New York Ferry Co., 
Hotel Dam, Tribune Building, Le Stewart, 
Hotel Normandie. U.S. Custom House. Hotel Royal. 


Estimates made by Experts at short notice, on application at the office of the Company. 


PARTZ JSLECTRIG BATTERY (0. 


OPEN CIRCUIT BATTERY 


FOR 


ANNUNCIATORS, TELEPHONES, BELLS, IGNITING GAS, Ete, 


It hasour PATENT SLOTTED CARBON CATHODE, between two 
bars of zinc attached to a metallic cover. The carbon being slotted, 
increases the active surface and makes the battery exceptionally 
constant. 

E. M. F., equal to any open circuit battery made. Quick to recuper. 
ate. Carbons specially prepared. No creeping of saits to destroy 
connections. 











Price, $1.25 per cell. Liberal discount to the trade. 


No. 1723 CHESTNUT STREET, 
PHILADELPHIA, PA, 


Poole & Hunt's Leffel Wurbine Water Wheel. 


Made of Best Materials and in the Best Style of Workmanship. 


MACHINE-MOLDED MILL GEARING, 


From 1 to 20 feet diameter, of any desired face or pitch, molded 
by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS 


Of the latest and most improved designs. 


Transmission Machinery 


A SPECIALTY. 
t®™ Special attention given to Heavy Gearing. Shipping facilities the best in all directions. 


POOLE & HUNT, Baltimore, Md. 


THE 


India-Rubber & Gutta-Percha Insulating Co, 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Specially adapted for 




















Guaranteed to give satisfactory services under ground and over head. 
Chemical Works, Paper Mills, Dye Works, Coa) Mines, etc., etc. 


PRICES AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Citv. 


MAGNETO SIGNAL BELLS. 
No Battery Required. 
$4, $6, “Ditcount on iarge lots. 


We wake a specialty of the manufacture of these bells for 
Telephone Companies, and after an experience of many years, 
= — for the prompt execution of large orders are un- 










—. attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


OF BADTTIMOR=. 
A. CG. DAVIS, President. A.B. PROAL, Secy. & Treas. 
Office, North-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EYERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
SEND FOR ILLUSTRATED CATALOGU SB. 
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NEW ENGLAND GLASS WoRKS, 


29 MURRAY ST., NEW YORK. 155 FRANKLIN ST., BOSTON. 








10 In.—Opal. 


9 In.—x Horizontal Roughed. 


WE MAKE A SPECIALTY 


ELECTRIC. GLOBES, 


OF ALL SHAPES, IN 






12 In.—¥ Vertical Roughed. 


Clear, Roughed, or Opal Glass. 


Our Facilities Enable us to Offer Special Inducements in 


QUALITY AND PRICE. 








14 In—Clear Flint. 


W .LLIBBEY &SON, 


BOSTON, MASS. 
SEND FOR PRICES. 


LEATHEROID. 


The best Substitute for Hard Rubber for all Electric, Insulating and Mechanical Pur- 
poses, costing less than any other Insulating material of its class. Furnished in Sheets 
and Tubes of various thicknesses. 

EXPERIMENTAL WORK CAREFULLY AND PROMPTLY DONE. 


THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, Mass. 


Send for Samples and Prices. 


FRENYEAR & RAZEE, 


Manufacterers and Dealers in 


ELECTRIC LIGHT SUPPLIES 


and ELECTRICAL GOODS of all kinds. 


Write for Circulars and prices. Address, 


352 Washington St., Boston, 


Factory, Exeter, N. H. New York Office 67 Astor House. 


HARD RUBBER. 


For all Electrical Purpeses. In Sheets, Rods, Tubes, and special designs as ordered when 
practicable. Rubber Hook Insulators, Window Tubes with Heads, Key Knobs, Switch Handles, Plug 
Handles, Battery Cells, Battery Syringes, Electric Lamp Switch Handles, &c., &c. Manufactured by 


THE BUTLER HARD RUBBER COMPANY, 


B83 MERCER STREET. NEV Yorn=z. 


J.H. BUNNELL & CO,., 


106 and 108 Liberty St., NEW YORK. 


TELEGRAPH INSTRUMENTS, 


Wire, Insulators, Batteries, 


Bells and Electrical 
Supplies. 


The Largest Stock and Best Variety of Main Line and Short Line Instruments in 
any American Establishment. 


SEND FOR LATEST ILLUSTRATED CATALOGUE, FREE, ALSO 








Mass, 








ELECTRICAT 





REV TE Ww 


VICTOR 
Turbine Water Wheel. 


+ 2eoe+ 











The attention of Electric Companies is called to this celebrated water 
wheel as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efficiency, and large capacity for its 
diameter, being double the power of most wheels of same diameter, It 
is used by a number of the leading electric companies with greai satisfaction. In the 
economical use of water it is without an equal, producing the highest per cent. of useful 
effect, guaranteed, 


SEND FOR CATALOCUE AND PARTICULARS. 


STILWELL * BIERCE MFC. CO., 


DAYTON, OHIO. 


(Please Mention this 


JOHNSON HEAT-REGULATING APPARATUS 


Paper.) 





By the use of our Electric Valve Service, the heating of buildings to a uniform temperature is ao 
complished. Rooms may be kept at any Semper ure desired, thereby saving fuel, discomfort, ik 
health, the cracking of wood-work, furniture anc pictures, and the danger of fire by over heating. 


_ This apparatus applies equally well to all forms of heating and ventilating devices, the thermometer 
in the room automatically governing the temperature. It is invaluable in Public Buildings, Private 
Residences, Business offices, Hospitals, Churches, Schools, Conservatories, F ‘actories, etc. 


SEND FOR CIRCULAR “R.” 
NATIONAL ELECTRIC SERVICE CO. 
NEW YORE, 686 Broadway. CHICAGO, 195 Wabash Avenue. BOSTON, 611 Washington street. 


NEW YORK INSULATED WIRE C0. 


MANUFACTURERS OF 


Insulated Wires and Cables for Aerial, Underground and Submarine use, 


Sole Owners of Grimshaw Wire Patents, 
Grimshaw Tape. Lead Covered Wire a Specialty. 


30 Oliver St., Boston, 64 Broadway, N.Y. 144 Lake St, Chieago, Il 


W. B. DOWSE, Treas. R. E. GALLAHER, Sec. 











SHEPARD’S CELEBRATED 


Screw-Cutting Foot Lathe. 
CAP LATHE, $125. 


Foot and Power Lathes, 
Drill Presses, Scrolls, Saw 
Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, 


mee. 1. SHEPARD, Agt, 
134 E. SECOND STREET, CINCINNATI, O. 


J. E. JEFFORDS & CO. 


Manufacturers to the Trade. 


POROUS CELLS 


Of Every Description, Made to Order. 
25 years’ experience in this branch of the business. 


2716 to2738 Salmon St., Phiiadelphia, Pa, 


Lowest Prices 


FOR 


BELLS, 


HAZAZER & STANLEY, 


32 Frankfort Street, 
NEW YORK. 


Wellington Belt Holder 


The simplest, cheapest 
and handiest devicein ex- 
istence for shifting Dyna- 
mo Belts. Please write 
for circulars to 


W. RB.Santley & Co. 


WELLINGTON, 0. 


STANDARD UNDERGROUND CABLE COM'Y. 


GEO. WESTINGHOUSE, Jr., President. "RICHARD A. WARING, Vice-President. 
JOHN. H. DALZELL, Treasurer. C. H. JACKSON, Secretary. 
DIRECTORS-—Geo WestineHovse, Jr., Ricuarp 8. Warne, Mark W. Watson, Joun H. Datzetu, 
Rosert Pircaren, O. T. Warinaand CH. Jackson. 























Manufacturers of 
The WARING ANTI-INDUCTION and BUNCHED 
Telegraph, Telephone and Electric Light, Underground and Submarine 


ome A ESS eee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS, 


128 Pearl St., N. Y. City, {ctsranteea. | Hamilton Building, 91 Sth Ave.. Pittsburgh, Pa. 


AUTOMATIC . . 
cur-oFF ENGINE i BALL ENGINE CO 


Embodying a New 
System of Regulation. 


THE GOVERNOR 




















WEIGHS THE LOAD. 
Send for > = 


Circular & 
od MS 
General 
Sales Agents ; 
S. LHOLT & CO. ;: 
67 Sudbury St. Boston, Mass, 
KINGSLAND BROS. & C0., 


28 S. Canal St., Chicago, Til. 
823 N. 2d St., St. Louis, Ho. 
TATUM & BOWEN, 
Portland, Oregon. San Francisco, Cal. 


JROOK, HORNER & CO., Baltimore, Md. 





WE CHALLENGE THE WORLD 


on good regulation. Only Engine which 
§ ABSOLUTELY HOLDS to constant speed 
under all changes of load. An indispensable 
Feature for ELECTRICAL LIGHTING. 


| VL. RICE, 66 Kasota Block, Minneapolis, Minn. 











TELEGRAPHIC MANUAL, FREE, TO ANY ADDRESS. 
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Roberts-Brevoort Electric Co, 7 


(LIMITED,) 


Manufacturers of 


THE ROBERTS PER-OXIDE BATTERY 


AND 


THE ROBERTS DRY BATTERY. 


These batteries have each about 1.8 volts. The Per-Oxide 
Battery is intended for severe open-circuit work. Our dry Bat- 
tery is something entirely new. It is put up ina sealed 
cell; no fluid to spill; can be used in any position. 

Liberal trade discount. Send for Price List and Circular to 
the company’s office. 


Per-Oxide Battery ° ° . 
Dry Battery ete $1.50 


206 Broadway, New York. 


FOR SALE BY ALL DEALERS, 


ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS 


Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
Opp. Willard’s Hotel, WASHINGTON, D, C, 


THE THOMSON-HOUSTON ELECTRIC CO, 


PRINCIPAL OFFICE, 


178 DEVONSHIRE STREET, BOSTON, MASS., 


Furnishes the only Perfect 


Automatic, Self-Regulating System of Electric Arc-Lighting in the World 


Iv all desirable qualities of ELecrrro Aro-Licuts, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical. efficient and safe, more easily managed, 
and less liable to derangement than any other. 

The Thomson-Houston Electric Company 


was awarded the First Prize for the Lest system of Arc-Lighting, and the dest Arc Lamp, at 
the Cincinnati Industrial Exposition of 1883. 


The ThomsonsEiouston System 
has been awarded superiority in all the competitive tests to which it has been subjected. 


New Illustrated Pamphlet will be sent on application, 


POSITIVE PROOF 


THAT WHEN WE CUT OUT A LIGHT THE DYNAMO TAKES LESS POWER. 








$1.00 











~y 
A. T. SMITH’S 
(Successor to 
Smith, Bridge & Co.) 
NEW_PAT’D. ELECTRIC 
LAVA GAS TIP, 
The Cheapest Burner in the Market 
For Multiple Lighting. 
Send for prices to 
A. T. SMITH, 
6 West l4th St., New York 





Wai 
Pat’d.Jan. W 














Tue Orro Gas ENGINE Factory, 33d AND WALNUT StTs., | 
PHILADELPHIA, OCTOBER 2, 1886. j 
Tue WateRHOUsE Exvectric & Mra. Co.: 

Gentlemen:—We have made atest at our works of your eight light dynamo, and are glad to say that 
we succeeded in running the eight full are lights with 5.18 actual H. P. (including friction). They wer« 
as clear and steady as anyone might wish. When running the eight lights the engine (which was aseven 
indicated horse power) had ample power to spare, and consumed no more than 132 cubic feet of gas per 
hour. The consumption of gas came down to 102 cubic feet when four lights were cut out. The ma- 
chine was then short circuited without sparks or injury to the machine, the expense of gas coming 
down to 42 feet per hour. We have never before succeeded in running more than five full are lights on 
any of the many dynamos of other makes tested at our works, with the same size Gas Engine, and 
will add that we have not seen a machine built with as much care in the details, and of as good work- 
manship in general, as yours. We append figures of test. Very truly yours, ; 

SCHLEICHER, SCHUMM & CO. 





FIVE. FOUR. 


Number of Lights. 





| EIGHT. SEVEN. Sx. é 3 2 

sse| < 

' — Zz , ‘ Ss & z 

Gas Consumed in Cubic Feet. 132 126 120 114 102 s 2 
42.6 34.8 


The Waterhouse Electric & Mfc. Co, - Hartford, Conn. 





CHAS. M. WILKINS. E. WARD WILKINS. 


PARTRICK & CARTER, 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free. 


No. 114 SOUTH SECOND STREET, - - PHILADELPHIA, PA. 


FRANKLIN S. CARTER. 





New Taneve Buckeve hevenue Cut-Orr Encines. 


In Use Over 1,000 25 to 1,000 H. P. 


These Engines are the combined result of long experience 
wi t tic cu I lation and most careful revision 
of all details, They are designed and constructed for heavy 
and continuous duty at medium or high rotative speeds. 
Highest attainable momy in Steam Consumption and 
superior regulation guaranteed. Self-Contained Automatic 
Cut-off Engines. 12 to 100 H.P. for driving Dynamo Machines 
a SPECIALTY.—Dlustrated Circulars with various data as 
to practical Steam Engine Construction and performance, 
free by mail, Address 


BUCKEYE ENGINE CO., Salem, 0. 








SALES AGENTS: 
W. L. SIMPSON, Eastern Sales Agent, No. 70 Astor House, New York 


ROBINSON & CAREY, St. Paul, Minn. 


N. W. ROBINSON. cor. Clinton and Jackson Sts., Chicago, IM. 
and PRAY MANUFACTURING CO., Minneapolis, Minn. 
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‘SEND FOR CATALOGUE 


—E EE 


Electric Bells, 


PUSH BUTTONS, ANNUNCIATORS, ETC., 


ISSUED BY THE 


WESTERN ELECTRIC 60. 


It Contains Descriptions and Illustrations of a 


large assortment of goods in this line. 


WITH EACH CATALOGUE IS SENT A PRICE LIST OF 
Champion Electric Bells 


AND PUSH BUTTONS. 


WESTERN ELECTRIC CO. 


ANTWERP, 
LONDON. 


CHICAGO. | 
NEW YORK, | 


CARBONS Piuutieal ilectrie Gs 


FOR ARCLIGHTING. '!°! BANKSTREET, 


Only Manufacturers using Natural Gas, WATERBURY, CONN, 


Zincs, Leclanche Zines, 


Oniformity, Durability & Superior Light. 
with Thumb Screw or Patent Spring Con- 


PITTSBURGH CARBON CO, fim’d, 





PIT TSBURCH, PA. 





GRAVITY BATTERY ZINCS, 
MEDICAL BATTERY ZINCS, 
BUNSEN BATTERY ZINCS, 
ZINC PLATES, 


MADE FROM PURE SPELTER. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 


Ensulated and Bare, | W00DP AND BRONZE PUSH BUTTONS, 


BURGLAR ALARM SPRINGS. 





| Direct Reaping Am-meters and Volt-meters, 
S (A. K, EATON’S PaTENT.) 





se 
- Piesfther- Bionze. 
@ 
(yombines High Electrical Conductivity and Resist- 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17, and io, stuns’ Gauge. 


ADDRESS § 


The Phosphor-Bronze Smelting Co, Cumited, 


512 ARCH ST., PHILADELPHIA, PA. 
Owners - of - the - United - States - Phosphor-Bronze - Patents 
Sole Manufacturers of Phosphor-Broaze in the United States. 





ALSO . 
ELECTRICAL INSTRUMENTS of all kinds 
Manufactured and for sale by 
A &. EATON, 63 and 65 Henry Street, Brooklyn, New York. 


Schuyler Electric Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


The most perfect system of both Incandescent and Are Lighting. Futire free. 
dom from hissing aud flickering in our Are Lights, and long life and great bril- 
om | in our Incandescent Lights. 

ynamo Machines with perfect automatic regulation, reliable and efficient. 

Prices moderate. Estimates made for lighting from Central Stations or for 

isolated plants. Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT C0., 


Harttord, Conn. 








New York Office: 
No. 44 BROADWAY. 





























November 6, 1886 


ELECTRICAL REVIEW 











GUTTA PERCHA 
IS THE 
STANDARD 
INSULATION. 









Does not deterio- 
rate, and for 

underwater or 
underground 

is the most 
Reliable and 
Durable, 





RIVER Castes. 
Gatta Percha 
Insulation. 
Any number 
of Conduc 


Acid Vessels, Pipes, Vats, Etc. 


























Aerial or Unde und. 
of Sonata ites ==" 
Marks’ Compound and Balata 
insulated Wires, Cora- 
age and Cables, for 
Offic é, Aerial, 
Underground 


and Battery 
Uses. 


































Burglar 
Alarm, 

Annunciaior, 
Electric Light 
and Gas Ligh? 
ing Wires and 
Cables. Sitk, Cot- 
ton and Fibre Cov- 
ered Magnet Wires, 
y Flexible Cables and 
Cordage. G.P. Sheet or 
Chatterton’s Compound 
Jor Cable Splices, and Pure 
G. P. Goods of every variety 





















TANDARD 
ELECTRICAL 
INSTRUMENTS. | 
Galvanometers, Resistance Coils, 
Condensers, Keys, Switches, &., 
Bailey Combination Set, | 
Pratt’s Speed Indicator, &o. | 
ELECTRIC MFG.Co, 
P. O. Box 80, Troy, N. Y. 
| 


MICA 


For Electrical <nd Mechanical Uses. 
All sizes at low prices. : 
Send for samples and price list. 


A. 0. SCHOONMAKER, 158 William St. 


NEW YORK. 














H. M. RAYNOR, 


No.25 BOND ST., + 

NEW YORK. 

Established 
1859. 








ALL PURPOSES, 
WHOLESALE AND RETAIL. 





4 


MITCHELL, VANCE & CO. 
CAS FIXTURE 
S=M ANUP ACTURERS, 


Have added a department for the Manufacture o 
Electroliers and other fixtures adaptable ‘ to an} 





———______ 

















system of Incandescent Electric Lighting, also Com. 


ation Fixtures for both Gas and Electric Light 
Estimates and designs furnished upon application. 


836 & 538 BROADWAY, 
NEW YORK. 





THE CURT BATTERY. 


Actually the cleanest, most durable and practical, thereby the 
most cconeustoal and efiective cell In Peo market. For experi 
we ne *morewuitable cell could be found. : 


ADDRESS FOR CIRCULARS, 
CURT W. MEYER, 357 Fourth Ave. New York, 











) NEW ENGLAND 
BUTT CO., 


Providence, R.I., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


"Telegraph, 
"Telephone 


AND 


- ELECTRIC-LIGHT WIRE. 


ALS 
SINGLE AND DOUBLE 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid. 


FINE CASTINGS A 
SPECIALTY. » 





16x24 DUUBLE BRAIDER. 























SOUTHERN = 
= ELECTRIC 
OMPANY, 


Evectric LIGHT SUPPLIES. 


Insulators, Cross-arms, Locust and Oak Pins, Chestnut 
and Cedar Wire Poles, Turned Lamp Posts, Cal- 
vanized Iron Pole Steps, Ornamental Wrought 
Iron Brackets, Insulated Coppe 
Line Wire, &c. 


TO MACHINES AND LAMPS OF ANY SYSTEM MADE 
Mea PROMPTLY. DUPLICATE PARTS OF APPARATUS 
FURNISHED ON RECEIPT OF SAMPLE. 


We manufacture and keep In stock PHOSPHOR-BRONZE BRUSHES, which are In every 
way superior to the copper brush. They spark less, last longer and do not cut the 
Commutator. Commutator Rings last twice as long when our Brushes are used 





———— 



































Fittings for Incandescence Lamps made to order, includ- 
~~ Sockets, Holders, Switches, Cut-outs, Shade 
holders and all other Appliances neces- 
sary to the business. 





WAREROOMS, 


Hoen Building, North & Lexington Sts. 


WORKS, 
CONSTITUTION & MONUMENT STS., 
BALTIMORE, MD. 


ON ELECTRICAL SUBJECTS 

- will be mailed to any address, postage prepaid, on receipt of price. Address, 
A Li ht ( Gi C , 
iC Light, and waS VOMpPanies 


ELECTRICAL REVIEW PUB. COMPANY, 
23 Park Row, New York. P. 0. Box, 3,329. 
ATTENTION ! 
Owing to Recent Improvements we now make a Specialty of 


AND OFFER THE 


MOST COMPLETE AND ECONOMICAL 


SYSTEM OF 


Incandescent Lighting 














YET DEVISED FOR THIS PURPOSE. 





The COST of Installation is GREATLY Reduced and 
LONG DISTANCE Lighting Successfully Accomplished, 
from a COMMERCIAL STANDPOINT. 


FOR FULL INFORMATION ADDRESS 


The United States Electric Lighting C0 


59 and 61 LIBERTY ST., NEW YORK. 
216 LA SALLE ST., CHICAGO, ILL. 
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November 6, 1886 








WILLARD L. CANDEE, 
Treasurer 


CHAS. A. CHEEVER, 
President, 


THE 





TRADE MARK. 


INSULATED WIRES AND CABLES. 


CHICACO BRANCH, 
1022 Opera House duliding. 


|18 Park Row, NewYork. 


Thermostats and Thermostatic Fire-Alarm Apparatus. 


~S OUR PATENT CLOSED-CIRUUIT SYSTEM IS ABSOLUTELY RE- 
ne LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 

Our patent hydrocarbon thermostat is ornamental, ad- 
justable and never ailing, closing or opening the circuit with 
great force, and does not destroy itself by use. A sample ther» 
mostat mailed on receipt of one dollar. ; 
~=aa Territorial rights and licences can now be negotiated. 


Thermostat Two-thirds Actual Size. SEND FOR CIRCULAR TO 


The Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass. 


DA Y'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally, 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either in the air or under ground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products. The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI 
INDUCTION TELEPHONE CABLEs, they being the most practical and durable 
in the market. 

TELEGRAPH, TELEPHONE and ELECTRIC-LIGHT WIRES for either SUB- 
MARINE or UNDERGROUND WORK a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, Sole Manufacturer, 
CLARK B. HOTCHKISS, Gen’! Agent, 
16 DEY STREET, NEW YORK, 


The Brush-SwauEletri Light 


OF NEW ENGLAND. 


W. L. STRONG, President. GAYLORD McFALL, Secretary. 
A. D, JUILLIARD, Vice-President. R. W. ABORN, Treasurer. 
JOHN B. POWELL, General Manager. 


OFFICE, No. 36 UNION SQUARE, (EAST). 
NO OTHER SYSTEM 1S AS ECONOMICAL IN INSTALLATION AND MAINTENANCE 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE. 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 





— 

















Aerial 
Telephone Cable. 





THE Arc Lights of various Sizes. 
Are and Incandescent Lights from one Dynamo and Circuit. 
SYSTEM } incandescent Lights of various Sizes from Special Dynamo 
COMPRISES: for Central Station Lighting. 


Cost of Apparatus Greatly Reduced. Surveys and Estimates Furnished by Experts 





W. F. SWIFT, Secretary. 
W. J. POSSONS, Asst. Supt. 


J. J. TRACY, Vice-Prest. 
N.S. POSSONS, Supt. 


G. W. STOCKLY, President. 
J. POTTER, Treasurer. 


BRUSH FLECTRIC(. 


SOLE MANUFACTURERS UNDER ALL THE 


Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS: FIELD. 











No other system in the World equals ours in Simplicity 
Durability, Earning Capacity, Reliability. The Best is 
always the heapest. 35,000 Brush Ar Lamps 
now in use. Self Regulating In- 
candescence Apparatus. 


CET OUR ACENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC Co. 


CLEVELAND, OHIO, U. 8, A. 
AGENCIES EVERYWHERE. 


ali 


ANSONIA BRASS & COPPER 60. 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warerocoms: 19 & 21 Cliff St.. New Yor> stories: Ansonia, Conn. 
incanaescent Lighting on Arc-Light Circuits. 


The Brown Automatic Converter 


Will supply and take care of ten _to twelve 16 C. P. Incandescent Lamps, at any point on an arc-light circuit from 
an initial current equal to 2,000 C. P. arc 5 

Can be used with any make of arc-light dynamo. 

Any number of the lamps can be turned on or off without affecting the rest. 

Invaluable to are Jighting companies as @ means by which they can secure customers, from one up, for incan- 
descent lighting anywhere on their circuit, without involving the large expense for incandescent lighting plants, 
or the necessity of getting a large number of subscribers to commence with. Address, 


THE BROWN ELECTRIC CoO., 
400 WOOD ST., PITTSBURGH. PA. 


FOREST CITY CARBON MFG. Co. 


MANUFAOTURERS OF 


AUSTRIAN-AMERICAN CORED CARBONS, 


—ALSO— 


Solid Carbons for Electric Arc Lighting. 


HOLMES, BOOTH & HAYDENS, 


SOLE AGENTS, 


o 25 PARK PLACE, NEW YORK. 


BRIDGEPORT BRASS CO., 


BRIDGEPORT, CONN., 


INCORPORATED (865. 


BRASS, COPPER AND GERMAN SILVER 


WIRE ano ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a specialty. 


SOLH AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 


THE ARMINGTON & SIMS 
Automatic Cut-Off Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED, 


CLOSE REGULATION, 
CONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 


OVER 2,000 ENGINES IN USE. 

SELLING AGENTS. 

JARVIS ENGINEERING CO., 61 Oliver St., Boston.) TANNER & DELANEY ENGINE CO., Richmond, Va. 

POND ENGINEERI‘G CO., St. Louis, Mo. MORTON REED & CO., Baltimore, Md. 

J. F. RANDALL, Warren, Ohio. A 

JOHN R. MARKLE, Detroit, Mich. 

H. B. SMITH MACHINE (CO.,925 Market 

F. H. HAYWARD. 81 Lake St., Chicago, 

T. W. ANDERSON, New Orleans, La. 

EE. P. HAMPSON & CO., 36 Uortlandt St., New York. 
lliam Marshall, 


l 
W Manufacturer of ELEcrricaL CONDENSERS. 
STANDARDS A SPECIALTY. 

Rooms 2 and 4 University Building. 
Corner Waverley and University Places, New York. 


























- J. MILLER, Danville, Va. 
W. R. BURGESS, Greensboro, N. C. 
St.,Phil.,Pa.| W. S. JOHNS, Pensacola, Fla. 
il. | 8. 8S. PEGRAM, Macon, Ga. 
J. A. HAUSER, Montgomery, Ala. 





THE 


Parker-Russell Mining & Ml, Go 





SS 





ELECTRIC 


Erer 
ELEATHER BELTING ; 








~ 





Wis 


MOST RELIABLE FOR DYNAMOS AND 


SWIFT-RUNNING MACHINERY. 


Warranted to run steady and smooth, and without stretching 
Write for particulars and pricesto 


CHARLES. A. SCHIEREN & CO., 


Manofacturers and Tanners of Oak Leather Belting 
and Lace Leather, 





711 PINE STREET, | 


ST. LOUIS, MO. 


47 Ferry Street, New York. 
{6 ARCH ST., PHILADELPHIA. 86 FEDERAL ST., BOSTON 








